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When you need ACETIC ANHYDRIDE 
aa close ad Lyour our [eloptone 


HIGH-PURITY ACETIC ANHYDRIDE: 


every shipment of uniform quality 
meets rigid spec ification requirements, 


QUICK DELIVERY IN ANY QUANTITY: 


In drums from the nearest warehouse 

By tank trucks direetly from the plants and also from bulk storage 
facilities serving metropolitan New York, New Jersey, Philadelphia. and 
New England areas 

In tank-car, carload, and truckload quantities from plants at Institute 
and South Charleston, West Virginia; and Texas City, Texas. 


Check these uses for this powerful acetylating agent 


Manufacture of: 
feetate Rayon Von-flammable Photographic kiulm 
Molded Plastics Nitrocellulose Plasticizers 
{yurin Modified Castor Oil 
Sulfa Drugs Textile Processing, Compounds 
itamins Flavors 


Dye stuffs Other Chemicals 


Just call Cannsipe for prices and technical internation, Ofhees in 26 prin- 
cipal cities. In Canada: Carbide Chemicals Company, Division of Union 


Carbide Canada Limited, Montreal and Loronto, 
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Do we have enough titanium? / 47 

Trends—1956 demand for fast-growing titanium is ex 

pect‘ to be double that of 1955, but a slowup in the 

government subsidy program for producers indicates a 
comlortable material stockpile. 


Continuous pressure filtration / 87—M 
N. Nickolaus & D. A. Dahlstrom—Continuous rotary fil 
tration can often be made more suited to the needs of an 
application through use of compressed air or process gas 
as a driving force. In this comprehensive article, practice 
is reviewed and filtration rate prediction techniques based 
on small-scale leaf measurements are described. 


TO... CLASSIFY A MATERIAL 
Recovery process for ethylene glycol / 94—M BY PARTICLE SIZE 
M. B. Glaser & George Thodos—The recovery of ethylene 


glycol from spent antifreeze solutions is now feasible y ... SCREENIT TO REMOVE LUMPS 
through a new vacuum distillation process which employs OR UNGROUND PARTICLES 


excessive neutralization of the feed stock with caustic. y ___ SIZE IT FOR UNIFORMITY... 


QUALITY CONTROL 
C.E.P. SPECIAL FEATURE 
This compact Model “M” Bar-Nun 


New methods of heater design Rotary Sifter has every feature the 


chemical plant wants on a screening 


Radiant design of heaters: the Chemico heater Sf 97—-M job . big capacity in limited floor 


L. J. McCarthy—Most fuel-fired high-temperature re space accurate separations 
acti hente one heate f and holle stainless steel construction at all prod 
action he re contd wend urnaces anc uct contact points durability 
clude a radiant combustion cham er in which a substantia In come plants, installation of 
portion of heat is transferred by direct radiation. In this modern ar-Nun has doubled or 


paper the author proposes a new design equation which tripled screening capacity in the same 


correlates the radiant transfer with the important variables. floor space. Its mechanically con 

trolled, full rotary motion rapidly ex 

Design of light hydrocarbon cracking units / 105—M poses the material to a maximum mum 
ber of scr o ss, More th 

T. K. Perkins & H. F. Rase~A new method is said to 

one screen im the same box multiples 

require only one quarter of the time usually spent with capacity—or with different mesh 

the stepwise trial-and-error method in general use. Heater cloths, will make several separations 


is divided into two sections—preheat and reaction—and new in the same run 


design equations are integrated by use of series of working 


Screens are firmly held in a dust 


\ 
charts, included. Method adaptable to cases where heating Sos 
. of staimle steel panels, mounted on 
varies rapidly. cast aluminum frames. Lox is quickly 
opened for cleaning, or to change 
screens All-mechanical assembly of 
Chemical treatment of cotton & wool ff 111—-M box, drive and base assures vibration 


less operation, and durability 


G. E. Goheen & A. M. DuPré—Chemically treated cotton 
and wool fibers are demonstrating favorable characteristics, 


Model “M”" Bar-Nun Rotary Sifters 
are in daily operation m many chemical 
process plants Repeat orders prove 

(Continued on page satisfaction with first installations. If 
you need accurate, dependable particle 
size separations m your process, be 
sure to send for complete imformation 
and specifications on one of these 
sifters Available in sizes 
irom 2 to /6 square teet of screen 
surface. Write today—no obligation 
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Opinion and comment 5M . Data service 65 . Future meetings 92 
Candidates for membership / 98 @ People / 102 @ News from locel sections / 110 BIKING SIFTING WEIGHING - 

Classified / 115 @ WNews and notes of AIChE. / 124 PACKAGING EQUIPMENT FOR THE PROCESS inOUSTRIES 
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Engineers 


These Crane valves stay tight 


on soap oils and fatty 


THE CASE HISTORY — Leakage 
through valve seats in raw materials 
supply lines posed a serious problem 
for Davies- Young Soap Co., Dayton 

makers of various type soaps and 
cleaning fluids. Unwanted materials 
leaking past metering stations would 
infiltrate processing vats. 

Four different makes of valves 
were tried before these Crane valves 
were installed. With all four, results 
were the same — seat leakage devel- 
oped quickly; the valves lasted no 
more than 4 to 8 weeks. 

Valve replacement costs were a 


factor on top of production losses. 

The condition was remedied on 
installation of Crane No. 1670 Ni- 
Resist cast iron valves in January 
1954. Eighteen months later — with 
no piping maintenance and no shut- 
downs whatsoever—the Crane 
valves are still holding tight. And 
they show no deteriorating effects 
from the fluids handled. 

Crane Ni-Resist gates don’t look 
much different from similar valves 
of other makes. Their difference is 
in properly designed, accurately fin- 
ished seating of 18-8 SMo stainless 


steel —plus the extra erosion-corro- 
sion resistance of Ni-Resist bodies 
and bonnets cast by Crane. Thrifty 
buyers know these valves have no 
“equal”’ for handling many hard- 
to-hold, mildly corrosive fluids. 
You should have the new folder 
(AD2047) on these valves. Ask your 
local Crane Represent- 
ative foracopy, or write 


to address below. 


CRAN 2 VALVES & FITTINGS 


PIPE © KITCHENS © PLUMBING © HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Advertisement 


Corrosioneerin 


Quick focts about the services and equipment Pfoudier offers to help you 


New trailer-tank 
saves time and money 
with liquid transfer 


Liquid shipment eliminates drying 
and packaging, saves the cost and 
trouble of returning your product to 
a liquid state upon arrival 

You can now ship, in liquid form, 
solutions of all acids except hydro- 
fluoric, and all alkalies up to pH 12, 
to 212° F 

The new Pfaudler glassed steel 
trailer-tank is delivered complete 
with signals, reflectors, and hydrauli- 
cally operated stand wheels to sup- 
port it independently 

The tank itself is tough Pfaudler 
glassed steel. This material, besides 
being especially economical and cor- 
rosion resistant, proves ideal for a 
mobile tank of this type because of 
its physical strength. In actual dem- 
onstrations, a 36” strip of glassed 
steel can be flexed 6” in either direc- 
tion without damaging the glass. 
This is plenty of “give” to absorb the 
bumps of the road 

The Pfaudler trailer-tank is 
equipped with sliding hood to pro- 
tect the vent, manhole and dip pipe 
at the top. Dip pipe for filling or 
emptying, glassed both sides and 
tantalum tipped, reaches down into 
sump at bottom of tank to assure 
complete emptying. Tank also has 
convenient bottom outlet for wash- 
out 

For additional details, call your 
Pfaudler representative or send for 
Data Sheet 29. 


News 


reduce corrosion and processing cost. 


Published by The Pfaudler Co., Rochester, N.Y. 


“Performance” takes driver’s seat 
as basis for selecting equipment 


Why Pfaudler created 
new engineering group 


To simplify se- 
lection of equip- 
ment that will 
perform as re- 
quired to obtain 
desired yields, 
Pfaudler has es- 


tablished an Ap- 


plications Engi- 
neering Group 
John W. Cosier This section, 
working with de- 
sign, development, research and pro- 
duction groups, studies each custom- 
er's exact production needs, and 
selects or designs the proper equip- 
ment to match these requirements 
Thus, you have even greater free- 
dom from mechanical restrictions 
than ever before, since each unit of 
equipment is carefully chosen to 
provide the yield you want 
This new group of selected engi- 
neers—with extensive backgrounds 
in chemical production problems—is 
headed by John W. Cosie: 
Pfaudler’s Applications Engineer- 
ing Group has four fields of informa- 
tion at its fingertips: 


1. Specialized knowledge of all types 
of glassed steel, stainless and alloy 
vessels. 


2. Pfaudler’s 72 years of experience 


Gilassed steel troiler-tonk is corrosion resistant, per- 
mits low-cost shipment of materials in liquid state. 
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in corrosion-resistant equipment, 


3 Experimental test and user data, 
compiled in Pfaudler’s corrosioneer- 
ing library 


4. Personal experience of each mem- 
ber of the group 

Pfaudler has already had much 
experience supplying equipment on 
a performance basis for: absorption, 
centrifugation, crystallization, distil- 
drying, evaporation, liquid 
extraction, filtration, flow of fluids, 
leaching, materials handling and 
mixing May we help you? 


lation 


Example of ao Plaudier application and proj 
ect engineering: The 25 glassed reactors in 
this large PYC plant are specially equipped 
for high internal pressures 


New reactor manhole 
is bigger, handier 
Reaction kettles by Pfaudler in large 
sizes are now equipped with an 18” 
diameter round manhole compared 
to the old elliptical 12” x 16” opening 
Also, the manhole has been moved 
nearer the side of the reactor 

This new manhole not only offers 
a portly portal for hefty chemical 
workers (up to size 56!) but also pro- 
vides easier visual inspection and 
cleaning, and a safer angle for posi- 
tioning ladders 

For details of this and other design 
improvements in the new Pfaudler 
reactors, call your Pfaudlet 
sentative or write for Bulletin 926 


repre- 


PLASTIC 28: Corrosion resistance 


and non-adherence of Pfaudler 
glassed steel reactors are ideal for 
polymerization. If your product is 
sticky corrosive or sensitive to con- 
tamination write or wire us for fur- 
ther details on Pfaudler equipment. 


Page 5 


| 
\ » 
ed + 
— 


The only positive way to insure good performance 

in Knock-Out drums is to provide 

a positive barrier to entrained liquid flow 

which at the same time is practically 

non-restricting to gas flow. 

This dual requirement is inherent 

in YORKMESH DEMISTERS where the high percentage 
of voids permits unobstructed gas flow and 

the extensive surface area effectively 

separates out the entrained liquid. 

The practical result is high separation efficiency 

at low pressure drop. 

For existing or new equipment why not 

send operating data, and let York Engineers 

take the responsibility for improved performance. 

We will recommend and select the best style Demister 
from the many available, which includes 

the hi-thruput Herringbone style. 


How to INSURE Good KNOCK-OUT Drum PERFORMANCE 


Similar improvements in process efficiency 


are effected by the clean separation 
of vapor from liquid in: 


Vacuum Towers «+ Flash Tanks 
Distillation Equipment + Evaporators 
Absorbers + Scrubbers + Steam Drums 


Write for Bulletin 17 and a complete list of the many case 


OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 


Specialists in FLUIDS SEPARATION / ENGINEERS and MANUFACTURERS 


Chemical Engineering Progress March, 1956 


ox 
— 
ii a 
histories available from our technical library. 
Page 6 ee 


leyeut and Design 


J. Tissevery, Art Director 
R. M. McConn, Assistant 


Advisory Board 
W. E. Alexander G. E. Holbrook 
L. J. Coulthurst Cc. Nelson 


A. Dahlstrom Lloyd Smith 
James Donovan W. D. Steley 

A. W. Fisher, Jr. Roland Voorhees 
J, W. Hemphill J. 5. Walton 


BUSINESS STAFF 
L. T. Dupree, Advertising Monoger 
J. M. Goede, Assistant 
€. C. Vickery, Production Manag 


Advertising Offices 
New York 36—Paul A. Joleuver, Dist. 
Donald J. Stroop, Dist. 25 
W. 45th St., Columbus 5-7330. 


Chicago 11—Richard R. Quinn, Dist. 
Mgr., 612 N. Michigan Ave., Room 507, 
Superior 7-0385. 

Cleveland 15—Eugene B. Pritchard, Dist. 
M@r., 1836 Euclid Ave., Superior 1-3315. 


Pasodena 1-—Richard P. McKey, Dist. 
Mgr., 465 E. Union St., Ryon 1-8779. 


Published monthly by American Insti- 
tate of Chemical Engineers at 15 North 
Seventh Street, hers 6, Penn- 
eyivania. Editoria: an Advertisi 
Offices, 256 West 46th Street, New Yo 
36, N. Y. Communtestions should 
sent to the Editer, Statements and 
opinions in Chemical Engineering Prog- 
ress are those of the contributors, and 
the American Institute of 

Engineers assumes no responsibility for 
them, Subscriptions: U. 8. and posses- 
sions, one year $6.00; two years $10.00 
(Applies to U. 8. and possessions only). 
Canada, $6.50; Pen American 
$7.50; Other Foreign, $8.00. Single 
copies of Chemical Engineering Prog: 
rese older than one year cost $1.00 «6 
copy; others are 75 cents. Entered as 
second class matter December 9, 1946, 
at the Post Office at Philadelphia, Penn- 
syivania, under Act of August 24, 1912. 
Copyright 1956 by American Institute 
of Chemical Engineers Member of 
Audit Bureau of Cireulations. Chemical 
Engineering Progress is indexed regu- 
larly by Engineering Index, Inc. 


Cover design by 
Milton Wynne Associates 


whats in this issue 


(Continued from page 3) 


to such a degree that they are of growing importance and 
competitive with the synthetics 


Aluminum foil rupture discs offer low-cost protection / 115—M 
P. B. Stewart & R. Fox, your pilot 
plant often these days? The authors were, to the extent 
that two or three “blasts” each day would require an 
expenditure ot $35,000 per year for commercial rupture 
discs. Their solution was to use ordinary aluminum foil 
clamped between pipe flanges—a procedure you can follow 
from their instructions. Not intended as a substitute for 
commercial discs in intended applications, the foil “dises’ 
do represent a study of materials tensile failure under short 
time-interval conditions 


Designing steam recovery systems for synthesis gas 
converters / 121—M 
M. C, See & J. F. Campagnolo—The catalytic conversion 

of CO in synthesis gas to H, and CO, requires large vol 
umes of steam, only a traction of which is reacted, The 
described method has been tested in several operating 
plants, is of particular value when the converter operates 
under pressure (around 400 Ib. /sq.in.) 


New Orleans National Meeting / 51 
J]. T. Hogan, H. EF, O'Connell & J. Pominski—An unusual 
opportunity awaits you at the May 69% New Orleans 
A.LCh.E. meeting. You will not only visit one of the most 
interesting historic areas of the U.S. and some of the most 
modern plants, but may also go home a better trained man 


Mixing rolls reference sheet / 56 
\ new development in the design of small mixing rolls 
for rubber-like substances achieves higher degree of tem 
perature control. 


Survey of project engineering in the chemical & petroleum 
refining industries / 61 
C. W. Barkow—95 major producing firms supplied in 
formation on the basis of a mail questionnaire survey 
providing detailed answers to the general question: “To 
what extent engineering departments (including — the 
project engineer) are utilized in organizing, planning, di 
recting and controlling expansion projects, trom inception 
to completion.” 


Citizen's Committee on Atomic Energy / 75 
A brief review of highlights of the McKinney Committee 
report, 


Cosden’s styrene plant uses novel process / 77 
Industrial news—This and other items bring you up to 
date on important activities among the operating com 
panies. 


How to get into reactor fuel processing / 86 
An outline of AEC policy, suggestions, and information 
pertinent to your laying of plans for what may become a 

major activity for the chemical industry. 


| fF. J. Von Antwerpen 
Editor 
J. 8. Mollecker 
Associate Editors | 
W. E. Anderson 
H. 8. Glennon D. J. Lynds 
Editorial Assistants | 
H. Pittis R. F. Sheppard 
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Among the many types of heavy 
chemical plants Chemico designs and 
constructs are those for the production 
of synthesis gas, principally hydrogen. 


The gas reforming plant, shown above, 
is located in the synthetic ammonia 
works of the Office National Industriel 
de ‘Azote at Toulouse, France. This 
plant has been operating successfully 
since 1949 and is now being expanded 
to double capacity. 


Plants of the same type have been 


designed and put into operation at 
numerous locations in the United States, 
and in Canada, Mexico, Italy, Israel 
and Egypt. 


Chemico Gas Reforming Plants are de- 
signed to operate at pressures up to 
approximately 100 psig. The Chemico 
design provides important advantages 
. . « low first cost, high thermal effi- 
ciency. Construction is simple. The plant 
is fool-proof . . . requires a minimum of 
operating and maintenance attention. 


CHEMICO 
GAS REFORMING PLANTS 
are used for making: 


e Hydrogen-nitrogen mixtures for 
ammonia synthesis. 


e Hydrogen and carbon monoxide 
mixtures for methanol 
synthesis. 
e Carrier gos for blending with 
natural gas for distribution 
by Public Utilities. 


e Hydrogen for industrial uses. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 

Designers and constructors of complete plants and facilities for the chemical 
and petrochemical processing industries for over 40 years 

525 WEST 43RD STREET, NEW YORK 36, NEW YORK 


Cable Address: Chemiconst, New York @ Technical Representatives: Cyanamid Products Lid., London 
South African Cyanamid (Pty) Lid., Johannesburg 
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Congratulations Dad.”..it’s a valve! 


Maybe this is not the way to say 
it, but we know that every time 
a new design feature is created 
to solve a field service problem, 
hundreds of plant engineers, 
chemical engineers, maintenance 
men and purchasing agents look 
on with the pride of a new father. Our engineering 
department is the first to admit that the major part 
of new stainless steel valve design comes from the 
interchange of problems and experience at our 
various valve clinics. 


Cooper Alloy Area Valve Clinics have been held in 
most major industrial centers, and our in-plant 


clinics have been held on the spot in 
dozens of leading plants, including Dow, 
DuPont, Mathieson, Celanese, Pfizer and 
many others. At these meetings our staff 
presents its findings, listens to the find- 
ings of users, specifiers and buyers, and 
attempts to work out specific problems. 


Arrangements for such a clinic in your 
own plant may be made through our Pub- 
lic Relations Division. 


“75 Questions” .. . a selection of those 
questions asked most often at our clinics, 
is available on request. 


CORPORATION «+ HILLSIDE, N.J 


Vol. 52, No. 3 Chemical Engineering Progress Page 9 


| A ° % 
| \ | 


MIND? 
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Throughout the industry, ATLAS means COMPLETE COR- 
ROSION PROTECTION. In construction of all types of plant 
equipment and facilities where corrosives are present, 
Atias materials of construction are used to provide long 
term, low maintenance service. 


Atlas can — you with your problems with on - the - spot 
technical advice, engineering and design assistance, highest 
— corrosion proof materials and construction services 
om beginning to end. 

For data on corrosion proofing of any of the items listed 
below or on any other pieces of plant equipment, contact 
Atlas ... first in complete corrosion service... . 

PLANT CONSTRUCTION 
ceilings manholes sumps 
curbing piers trenches 
food plant floors pits walls 
industrial floors stacks waste lines 

PLANT EQUIPMENT 

chemical tanks fume exhaust systems storage tanks 
continuous picklers pickling tanks tank trailers 
dip baskets plastic pipe systems tumbling barrels 
fume exhaust hoods plating tanks vessel exteriors 


Write for your copy of 
Bulletin giving in- 
formative data on the 
complete Atlas line. 


COmPanr 


TECHNICAL REPRESENTATIVES THROUGHOUT THE UNITED STATES 


Chemical Engineering Progress 


LETTERS 
TO THE EDITOR 


Money for Movies? 


A matter has recently come to my at- 
tention which should be immediately 
rectified by the chemical industry of this 
country. One hears of the dire shortage 
of chemical engineers and sees the evi 
dence of many thousands of dollars be- 
ing spent by chemical companies to in- 
terest the graduating seniors in working 
for them. This is an example of 20-20 
hindsight, for there is not one movie or 
film strip available which is produced 
solely for the purpose of “selling” the 
high school senior or college freshman 
on a career in chemical engineering 

This statement is backed up by evi 
dence in the listing of chemical educa- 
tion films prepared by the Chemical 
Engineering Education Projects Com- 
mittee of the A.L.Ch.E. On page 28, 
section M8 of this listing is the fol- 
lowing sad commentary: “M. Research 
and Careers, miscellaneous Industries. 
8. Engineering—work done in certain 
engineering fields; does not include 
chemical.” This is dated 1942. A recent 
letter received from F. Z, Van Ant- 
werpen, Secretary of the A.I.Ch.E., says 
this: “Unfortunately the A.Il-Ch.E. does 
not have available a film describing the 
various phases of work in which chemi- 


| cal engineers are involved, for loan or 


purchase. We have considered prepar- 
ing such a film but, at least for the 
present, the cost is prohibitive.” 

Here at Ohio State University, for 
example, we conduct orientation §ses- 
sions for the freshmen engineering class 
in which faculty members give the 
students a preview of a possible career 
in their particular branch of engineer- 
ing. Other branches of engineering 
offer career movies and film strips, 
which if done properly, serve as a val- 
uable asset to any speaker. 

Let's hope that those who read this 
article will call it to the attention of 


(Continued on page 14) 
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SPECIFY EIMCO FILTERS FOR 
MAXIMUM PERFORMANCE & PROFIT 


Selecting the unit for the solid-liquids separa- 
‘ tion problem in your plant is one of your most 
end Development Comer — difficult decisions. 
t a fully equipped pilot plant for re- 
aan seperasion Testing samples under your own conditions, 
with the numerous variables of materials and 


equipment available today can be an endless 
research job. 


Eimco’s suggestion to companies with prob- 
lems on solids-liquids separation is that they 
avail themselves of the data already gathered 
at Eimco’s own Research and Development Cen- 


Engineering — Designed 
with individual attention 
towards customer's re- 


quirements. 
ter devoted to problems of this type. 

Filters of all types are manufactured by Eimco 
a and data on filterability of a product is available 
mm 7 ah — on each type of filter to which it is applicable. 
AA Fh Eimco engineers have this exclusive reservoir 
Ps of experience, gained through more than half 
Feciivies — includes foundries, fabrication a century of service to the processing industries, 
Se eee and the facilities of Eimco’s vast manufacturing 


plants where filters of standard or specialized 
design are built for each customer's require 


ments. 


Eimco has gained the confidence of many of 
the world’s top processing organizations through 
suggestions made to simplify flow sheet layouts, 
plant design or to cut operating costs. These con- 
tributions to the processing industry are made 
possible by new developments in filtration. 


: Eimco’s engineers will be happy te consult 
Eimco Vacuum ond Pressure Filters are working in with you regarding filtration problems. if fur. 


Service — for the life 
of the machine, includes 
calls by trained person- 
nel. Operational tips and 
consultation are port of 
the purchase price. 


many industries increasing production ot lower cost. 
These industries include: Metallurgical and Chemical ther research or test work would seem to be indi- 
Plants; Paint, Varnish and Pigment Plants; Sewage : ; ‘ 
and Industrial Wastes; Pharmaceutical Laboratories; cated, Eimco Cqmpment is available for test 
Foods; Ceel; Petroleum; Tonneries; Pickle Liquors and purposes in the customer's plant, on a rental or 
Other Wastes; Beet and Cone Sugor; Paper; Steel lease basis with funds thus expended applicable 
Mills; Starch, Corn and Potato; Salts and Sand; . ° 

on production size equipment. 


Water Treatment and many others. 
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assembly on the unit shown above totals 
1600 Ibs. This centrifuge has a large continuous 
through-put capacity. In many plants, Merco 
units run continuously for 24 hours, virtually 
unattended. Manufactured by Merco Cen- 
trifuga!l Company, San Francisco, California, 


The separating force produced by this Merco cen- 
trifuge is made practical by the strength of its 
high speed rotor bowl, machined from cast stain- 
less steel with a high nickel content, produced 
by Electric Steel Foundry Company, Portland, 
Oregon. Weight of the all-stainless steel rotor 


Up to 9000G’s developed... 


thanks to strength of rotor cast in stainless 
. . » that licks corrosion and erosion 


Merco Centrifugal Co. tested scores 
of materials for their centrifuge ro- 
tors. And found what they needed 
in cast chromium-nickel molybdenum 
stainless steel (ACI Type CF-8M.) 
These castings safely answer the 
high strength demands, and in addi- 
tion, provide resistance to both cor- 


engineers made a wise choice, years 
ago, when they selected Type CF-8M 
stainless castings for rotors. 

Alloys containing nickel may help 
you strengthen equipment, combat 
corrosion and erosion, or meet other 
specific needs. When you face a metal 
difficulty, send us details. We'll sub- 


nickel: 

“. . shows no signs of corrosion 
after 12 years’ service in slurries 
of warm weak sulfurous and lactic 
acids, SO, vapors, alternate wet- 
ting and drying, with liquid and 
solids passing over the metal sur- 
faces at very high speeds.” 


rosion and erosion. 

Read what a typical customer re- 
ported about the performance of a 
Merco rotor machined from this cast 
stainless steel containing 10 to 12% 


Despite corrosives and suspended 
solids, this rotor has operated for 
more than a decade with no apparent 
damage from erosive action. Many 
similar records confirm that Merco 


mit suggestions based on wide prac- 
tical experience. Write for List A of 
available publications. It includes a 
simple form that makes it easy for 
you to outline your problem. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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THE FIRST JET-ASSISTED TAKE-OFF in the 
Notable United States was made in an Ercoupe monoplane supplied to JPL 
by the Air Materiel Command and flown by Capt. H. A. Boushey, Jr 
y at March Field, California in August 1941 
Achievements This was made possible by fitting to the wings six rocket units 
using the successful rocket propellant GALCIT 27 developed at the 
Laboratory after two years of research and development 


Continued Leadership in Research 


{ This early success established the special merit of a new type of solid pro 

pellant developed at JPL, consisting of an inorganic oxidizer dispersed 

JPL JOB OPPORTUNITIES ARE in a plastic fuel matrix. Propellants of this kind, now manufactured by 

WAITING FOR YOU TODAY! most rocket establishments, find applications both in modern JATO units 
In these fields and in many current missile designs for the armed services. 


CHEMISTRY In order to maintain this spirit and position of leadership, the labo. 
NUCLEAR PHYSICS ratory is engaged in research on new types of polymers and in the devel 
° opment of new kinds of propellants, Research that can be mentioned 
METALLURGY includes organic chemical synthesis, physical chemistry of polymers, 
SOLID STATE PHYSICS mechanical behavior of polymers, formulation of experimental propel 
CHEMICAL ENGINEERING lants, and combustion research. This work leads to fully-developed propel 


HEAT TRANSFER lants, tested in prototype rockets, and ready for manufacture elsewhere 


COMBUSTION 
MECHANICAL ENGINEERING 


The work in solid propellants has companion efforts, comparable in 
scope, related to liquid propellants, to materials and metallurgy, and to 
nuclear propulsion. 

Expanding programs are rapidly providing new openings for quali- 
fied people. If you would enjoy the challenge of new problems in research, 


write us today outlining your interests, experience and qualifications. 


CALTECH JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 
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hone Letters to the Editor 
lA (Continued from page 10) 
woul the —to management so that they, seeing the 
| problem that exists, will pick up the 


| phone or write to F. J. Van Antwerpen, 
ES yo £3 ¥ OWER Secretary, A.1L.Ch.E., 25 West 45 Street, 
New York, New York, and say “We're 


willing to contribute $..... to aid in 
Thanks largely to Marley’s “Test Your Tower” crusade, it is the preparation of a good nonadvertis 
generally accepted today that the purchaser of a cooling tower is ing-type career movie of the chemical 
| engineering profession. There is no 
entitled to proof of positive performance. Only a test is proof cheaper way of providing good chemical 
positive—and the best season of the year for tower testing is at engineering recruiting material in the 
hand | years to come, 
ene. Charles E. Dryden 
So if you haven't done so already, write today for Marley's 
technical bulletin, “Test Your Tower”. It offers a simple, proven . 
J The Public Relations Committee has 
_ . ; for a number of years had a subcom- 
performance measures up to specified performance. Such infor- mittee investigating the possibility of a 
mation is well worth knowing, particularly in those industries film on chemical engineering. So far 
A.L.Ch.E. has not moved into this area 
because of costs. Bob York, chairman 
ture of process cooling water, Knowing your tower's capabilities of the Public Relations Committee, has 
and limitations will also help you make sound plans for the future this on the active list, and it seems ob- 
vious that if the film is to be made 
underwriting will be necessary. 


method by which you can determine how closely your actual tower 


where the whole tempo of operations is closely geared to tempera- 


if you have purchased a tower with plant expansion in mind. 


Whatever your situation, it pays to test, and now 
is the time. Write for your copy of 
” Good Fellow 
Test Your Tower” today! oie 
A remark on my paper “Statistical 
Methods for Evaluation, etc.” in Chem 
Eng. Progr., 50, page 200-205 (1954) : 
M. B. Wilk and O. Kempthorne have 


Founder Member—Cooling Tower Institute 


The Marley Company formulated a more realistic model for 
Kansas City, Missouri the situation analyzed in my paper. The 
resulting “expected mean squares” do 


not agree with those which are correct 
under the model I used. I recommend 
the solution contained in their paper 
published recently in the Jr. Am. Sta 
tisical Assoc., 50, pages 1144-1167 
(1955). 

Henry Scheff é 
Berkeley, California 


Exception to Salary Comparison 


I noted on page 76 of Chemical Engi 
neering Progress for January 1956, a 
part of a column on engineers and high 
school teaching. As you will recall, the 
article gives the salary for a teacher of 
five years’ experience. The article then 
states “. . . and in all, New York 
teachers do not fare badly.” 

I would guess that the salaries shown 
for the New York City teachers do not 
compare very favorably with the median 
salaries to be found in industry. Actu- 
ally, | would hope that our high school 
teachers would be the type of people 
who would command salaries well above 
the median figures for industry. Even 
at the salary rate mentioned in the ar- 


(Continued on page 18) 
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Eastern’s Mixers are designed to meet 
the needs of today's chemical and in- 
dustrial processes. Many types are avail- 
able to satisfy all conditions of fluid 
consistencies and tank sizes. Selection 
may be made from a wide range of 
horsepower, speed, and construction 
materials. Motors with various voltage 
ratings and enclosures are also furnished. 


PORTABLE MIXERS 

Series H at 1725 R.P.M., Series S at 1125 
R.P.M., and Series G at 420 R.P.M. are 
available in motor ratings from 1/20 to 
5 H.P. Also available are special speeds, 
variable speeds, as well as air driven 
models 


TOP AMD SIDE ENTERING 
Series A, extra heavy duty for large 
tanks, are available in side entering units 
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Alkalinity 


only within a range of 5-30 H.P. with 
standard speeds of 280, 420, and 1150 
R.P.M. 


Series C, for average tank capacities, are 
available in sizes of “% to 10 HP. at 
these standard speeds: 1725 R.P.M. (up 
to 5 H_P.); 1140 R.P.M. (up to 10 HLP.); 
420 R.P.M. (up to 7% HLP.); 280 R.P.M 
(up to 5 HLP.). Available in both hori- 
zontal and vertical models. 


Eastern’s Top and Bottom Entering Tur- 
bine Mixers find particular application 
where liquid blending requires gently, yet 
thorough agitation. 

Models are available in sizes from “4 to 
40 HP. Standard speeds are 56, 68, 84, 
100, 125, 155 RLP.M. 


Chemical Engineering Progress 


For 3 bulletins 
covering Eastern 
Mixers, request 
Catalog Series 3. 


INDUSTRIES, 
Mixer Division 
Regent 
Norwalk, Conn. 
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Portable Mixer Series A Vertical Turbine 
Mixer 
a 
‘ 
TURBINE MIXERS 


NEW DESIGN FEATURES 


extend applications... 


SLASH PRICE 


Fifteen years of design and operating experience are 
built into this new low-cost sealless Chempump. 


You will benefit directly. You get the cost-saving ad- 
vantages of mass production techniques. You get a 
choice of materials of construction that can handle 
practically any known corrosive. You get a “canned” 
pump that can’t possibly leak, that requires no lubrica- 
tion, that virtually eliminates maintenance. Oversized, 
semi-floating bearings give thousands of hours of serv- 
ice under difficult conditions . . . cut-outs provide fool- 
proof motor winding protection for both overcurrent 
and excessive heat. 


The new Series S Chempumps will be available shortly 
in Vs and % horsepower sizes, with larger units coming. 
The price is competitive with a quality centrifugal 
equipped with a mechanical seal. Talk with the Chem- 
pump engineering representative in your area about 
saving through quantity purchases. 


@ For complete details, write for Bulletin 1030 
CHEMPUMP CORPORATION 
1300 E. Mermaid Lene, Philadelphia 18, Pa. 


First in the field... 
process proved 
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Lithium has enabled industry after 
industry to achieve over-all savings 
through shortcuts, reduction of waste, 
improvement of end-product, and sim- 
plification of operating procedures. 
Check your field of interest in Lithium 
below. If you are interested in a spe- 


Check list for LITHIUM Researchers—No. 2 


cific application relative to Lithium not 
indicated in the checklist, note the fact 
in the form furnished, attach it to your 
letterhead and send it to us. Our re- 
search laboratory will look into the 
matter for you. 


LITHIUM CARBONATE 
Uses: 


© Porcelain enamels 

© Pottery glazes 

Special glasses 

© Pharmaceutical chemicals 
© Lithium salts 

Heat treating salts 


LITHIUM COBALTITE 
Uses: 
DC Porcelain enamels (ground coats and 
colored cover coats) 


LITHIUM MANGANITE 
Uses: 


© Porcelain enamels (ground coats for 
kitchenware, refrigerators, stoves, e@tc., 
cover coats for colored ware) 

Semi-conductors 


LITHIUM ZIRCONATE 
Uses: 


Porcelain enamel ground coats 
Titanium porcelain enamel cover coats 
Ceramic glazes 

Electric porcelains 


0000 


LITHIUM (META)BORATE 


Uses: 
0 As a flux in enamel cover coats 


1 am interested in Lithium 


LITHIUM COMPOUNDS 


LITHIUM HYDROXIDE 


Uses: 


Storage batteries 

Gas absorption 
Pharmaceutical chemicals 
Multi-purpose greases 
Lubricating oils 

Lithium salts 


oo0000 


LITHIUM BROMIDE 


Uses: 


Air Conditioning 
Pharmaceuticals 
Gas absorption 


000 


LITHIUM SILICATE 
Uses: 
Titanium porcelain enamels 


Glazes for sanitary ware 
Pottery glazes 


LITHIUM ZIRCONIUM SILICATE 
Uses: 


Ceramic glazes 
Electric porcelains 


oo 


LITHIUM MOLYBDATE 


Uses: 
0 As smelter or mill addition in white 


enamel cover 


the following application: 


(Compound, Meta! or Derivetive) 


Technical Data Sheets ore available for every compound in the 
checklist. They will be sent as checked above. 


... brands ahead in industrial applications Jor Lithism 


LITHIUM CHLORIDE 


Uses: 


0 Gas absorption 

Ajre onditioning 
Welding rods 

© Brazing fluxes 

© Lithium metal 

C) Heat treating salts 
Deicer fluid 


LITHIUM NITRATE 


Uses: 


Refrigeration 
Heat treating salts 


LITHIUM TITANATE 
Uses: 


© Titanium porcelain enamels 
} Ceramic glazes 
Electric porcelains 


LITHIUM ALUMINATE 


Uses: 
0 Flux in highly refractory enamels 


— 


LITHIUM CORPORATION 
OF AMERICA, INC. 


27540 RAND TOWER 
MIMMEAPOLIS 2, MINK. 


MINES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina + Cat Lake, Manitobs + Amos Ares, Quebec + BRANCH SALES OFFICES: Hew York 
Pittsburgh + Chicago + CHEMICAL PLANTS: St. Lowis Park, Minnesota + Bessemer City, orth Carolina + RESEARCH LABORATORY: St. Lewis Park, Minnesets 
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Tuere’s No CHANCE of foreign matter gumming-up your costly liquid- 
handling equipment when Elliott Strainers are on the job. They have 
proven an excellent method of removing objectionable solids from water, 
fuel and lubricating oil, gasoline, and in fact any strainable liquid. 
Backed by over fifty years of Elliott design and construction experience, 
these present-day strainers are servicing thousands of power and indus- 
trial plants everywhere. The line offers a great variety of types including 
Single, Twin and Self-Cleaning Strainers, covering pipe sizes with an 
I, D. of from 1” to 24”, For detailed information on any or all of these 
strainers, call your local Elliott Field Engineer or write Elliott Company, 


Accessories Dept., Jeannette, Pa. 


TYPE “V" TWIN STRAINER Specially 
designed for lube oll, fuel oll and vis- 
cous liquids, Available sizes 1” to 8” 
for 125, and 14%” to 10” for 300 and 
500 psi. Straining baskets avaijable with 
1/64” to 3/16” mesh 


TYPE SELF-CLEANING STRAINER — 
For removing large amounts of dirt and 
foreign matter in water only. Available 
sizes 4” to 24” for pressures from 25 
to 125 psi, Straining units available with 
1/32” to %” mesh. Can be furnished 
with AC or OC motor, The power require- 
ment does not exceed Yo hp., in the 
largest size. 


TYPE “A” TWIN STRAINER—For water 
and other liquids . . . available sizes 
4” to 24” for 125 psi~4” to 12” for 
250 psi. Straining baskets available with 
1/32” to %” mesh. The twin strainer 
design, with one chamber always avail- 
able for service, assures clear liquids 
on @ continuous basis. 


‘4 


TYPE “fF” SINGLE STRAINER — For use 
where the flow does not contain large 
quantities of foreign matter, and where 
the strainer can be temporarily out of 
service for cleaning. Available in sizes 
from 2” to 24”. Baskets available with 
1/32” to %” mesh. Has a single per- 
forated basket, convenient to handle 
and quickly accessible. 


ELLIOTT Company fr 
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Letters to the Editor 


(Continued from page 14) 


ticle, the engineers do not seem to be 
flocking into the New York public 
schools. I note that the New York 
Board of Education has formed a com- 
mittee with John Dunning as Chairman 
which will try to get enough science 
teachers, in particular, to satisfy the 
City’s needs. 

C. L. Brown 
Linden, New Jersey 


| It’s Only Fair to Say So! 


People are always quick to say what 
is wrong with everything but we seldom 
hear what is right. The pictures of the 
officers of the American Institute of 
Chemical Engineers in the December 
issue struck me as being so “right” that 
I want to tell you how much I like them. 
In fact, I think the whole issue is the 
best of a year of good issues. 

Odon S. Knight 
New York, New York 


Complainant Decidedly Right! 

I wish to register a complaint similar 
to that I voiced concerning the last An- 
nual Report of the Research Committee. 
I protest vigorously about the small 
scale of the graphs which you are now 
printing in some articles. Specifically, I 
refer to those on page 561 of the Decem- 
ber issue. Try as | will, without a mag- 
nifying glass I cannot see whether the 
ordinates on the left hand chart are 
cu.in. X 108 or 10 or what? On Figure 
13, I honestly cannot make out the 
subscript of v in the denominator. And 
what is the power of N, in Figure 14? 

Not only is the printing on the curves 
too small, but also the subscripts in the 
Notation on page 563. Must we go this 
far? 

Walter I 
Jersey City, New Jersey 


Lobo 


/ Your criticism of the illustrations on 
page 561 of the December issue of 
Chemical Engineering Progress is justi- 
fiable. We are making valiant efforts to 
make the graphs accompanying articles 
readable, for it is of course admissible 
that no type should be so small that a 
reader suffers eyestrain. 

Editor 


Articles Appeal 
I have read with considerable interest 
the articles by J. C. Elgin and H. F. 
Smiddy in the January issue of Chemi- 
cal Engineering Progress. Both of these 
articles, in my opinion, are of very high 
caliber and it is a real delight to see 
them in C.E.P. 
A Wilmington Critic 


(Noted and Quoted on page 22) 
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Girdler nitric acid plants employ the well-known Du Pont process, using bigh- 
pressure catalytic oxidation, to produce nitric acid. These plants offer greater 
economy, in both investment and operating costs, than atmospheric or low pressure 
units. With the high-pressure process 55%-GO% nitric acid is produced with 
efficient use of catalysts, and with lower utility requirements. 


HEN you come to Girdler for nitric acid facilities, you 
get the benefit of the vast experience of DuPont as well 
as Girdler. DuPont's agreement with Girdler has combined TODAY FOR 
the know-how of both companies. Moreover, Girdler has 
HNO, BULLETIN 
unsurpassed experience in building plants for the production 
of ammonium nitrate. 
Because of this experience and new Girdler developments 
in nitric acid plants, you are assured substantial savings in 224 Fost Broodwey 
capital investment and in operating costs when you specify Lovisville 1, Kentucky 


Girdler. Mail coupon for bulletin on Girdler nitric acid plants. 


tke GIRDLER Compo 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, Son Francisco. 
In Conodea: Girdier Corporation of Conede Limited, Toronto 
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PLANTS 
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LOWER OPERATING COSTS | 
How you save money with GIRDLER know-how 
— 
City 
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it’s easier to insulate 


NO MATTER HOW COMPLEX THE PIPELINE, 
Unibestos insulation makes installation simpler. It's 
easily cut, mitered, or grooved for effective insulation 
of bends, expansion joints, ells, tees and other fittings. 


Unibestos’ unique construction provides greater 


pipe with Unibestos 


protection against heat loss—even at the difficult joints 
—than other nonfibrous insulation. Amosite, the Afri- 
can long-fiber asbestos, gives Unibestos the extra 
strength to resist shock and vibration. And Unibestos 
has excellent chemical stability... withstands moisture, 
steam, acid or chemical fumes. 


STANDARD PRODUCTION SIZES 


Unibestos Pipe Insulation is regularly made in 3-foot 
lengths for pipe sizes from 2" through 24”, in stand- 
ard thicknesses through 5”. Unibestos Block Insulation 
is made in 6”, 12”, 18” or 36” widths and in thick- 
nesses from 1” through 3” in 42” increments. 


UNION ASBESTOS & RUBBER COMPANY 
1111 West Perry Street . Bloomington, Illinois 


For complete information, write 
for descriptive Bulletin 1O9C 
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Instolling on individuol troy Note the downcomer 
and the special ossembly rig. 


Gsm? 


Whitlock Precise Construction Conforms 
Exactly to your Need... 


We are particularly proud of two multi-section copper distillation 
columns we made to close tolerance for a manufacturer of fine chemicals 
and pharmaceuticals. One of these columns has three and the other seven 
flanged and bolted sections. The construction is unusual since the entire 
unit is of copper except for the steel backing flanges, and the tolerance 
is extremely close with the large 49'4" inside diameter. To assure mini- 
mum vapor short circuiting, a snap-type seal ring construction at the 
individual trays is included. However, the fabrication is so precise that 
a nearly perfect metal-to-metal contact between shell and tray is obtained 
without this extra precaution. 


In strict accordance with Whitlock Manufacturing Standards, all 
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welding operations on the copper employ the inert gas-shielded arc 
technique. These columns are an excellent example of the Whitlock 
Precise Construction available to our customers. 


If your problem is a knotty one involving precise construction, 
unusual materials, or special design, you will find our experience and 
facilities very helpful. Whatever your heat exchanger problem . . 
complex or simple . . . ask us for recommendations. Our engineering, 
designing, manufacturing, and testing facilities are at your disposal. 


THE WHITLOCK 
MANUFACTURING COMPANY 
97 South Street 


West Hartford 10, Conn. 
In Canada 
Dorling Brothers, Lid, Mentrecl 


Designers and builders of bends, coils, condensers, coolers, heot — 
exchangers, heaters, piping, pressure vessels, receivers, reboilers. 


One of the individual copper sections, showing 
the steel backing flanges ond the perforated 
bubble caps and downcomers arranged about 
the tray. Eoch section contains five trays 


This special intermediate column section, before 
the installation of trays, shows the flanged, 
convex copper heed with @ vapor opening ond 
@ port of the downcomer assembly 
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This instaiiation of the new Adams IWF filter will handle 
wp te 1,500,000 gations per day of recirculated plant water. 
Because all filterable solids, even sigae and various bac- 
teria, are removed, plant equipment biew-downs and main- 
tenance shut downs are reduced te a minimum. 


» NEW ADAMS I 
Industrial Filter 


For applications in: 


@ Process Water 
@ Coolant Water 


@ Boiler Feed 

@ Bearing Water 

@ Make-Up Water @ Potable Plant Water 
@ Secondary Recovery @ Waste Water Disposal 
@ Process Gases 


Adams IWF filters are available in a wide range of sizes and multiple 
combinations. Cleaning is accomplished without disassembly by the 
unique Adams HI-FLOW backwash design. 


The new IWF is only an addition to an extensive line of Adams filters. 
So, if you have any filtering problem, fill in the coupon below for 
further information and help. 


R. P. ADAMS CO., INC. 


240 East Park Drive Buffalo 17, New York 


In Our Twentieth Year of Service to Industry 


all 


R. P. ADAMS COMPANY, INC. 
_ 240 Bast Park Drive, Buffale 17, N. Y. 


We have a filtration problem. Please have your local representative call on us. 


Title. 
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Noted and 
Quoted 


There are many 
millions of dollars each year on 
work that is classified by some as in- 
dustrial research, but | would not so 
classify it. ... 


What is research? 
spent 


A proper objective of education is 
first to develop well balanced men and 
women who not only are able to fit into 
society but also who have the ability to 
lead society. This objective is just as 
much a responsibility of engineering 
education as it is of other branches of 
education literature, the- 
ology and journalism. 


such as law, 

The engineer should not be trained 
specifically for industrial research. His 
education should not undue 
emphasis even though his immediate in- 


be given 
terests may lie in that direction. . . . 
The engineer should be given broad 
fundamental training which is applicable 
to all fields of engineering practice. The 
engineer of tomorrow must grapple with 
problems that the engineer of today has 
been unwilling if not unable 
The engineer, together with his scientist 


to face. 
counterpart, is primarily responsible for 
the creation of the American economy 
Nevertheless, the has 
devoted no significant effort toward di- 


modern engineer 


recting this economy. 

Certainly the engineer entering indus- 
trial research should be well trained in 
well as deductive reason- 


as 


inductive 
ing. However, the way our present day 
engineering curricula are presented, in 
sufficient attention is devoted to the 
velopment of the student's ability 
think inductively. On the other 
excellent intensive training is given the 
One of 


de 
to 
hand, 


student in deductive reasoning. 
the reasons for this may be that it is far 


easier to present a subject to students 


by deductive methods rather than by 
inductive processes. 

People who have the responsibility 
for selecting engineers for high posi 
tions are afraid of the poorly balanced, 
narrowly trained men. A man may be 
smart, sharp, shrewd, clever, a good 


scholar—even brilliant—but is he sound ? 
Many over-estimate the value of educa- 

These certainly 
sound judgment—no 
a substitute 


tion and brilliance. are 
no substitutes for 
more so than is knowledge 
for wisdom. There is no substitute for 


soundness of judgment. 


(Continued on page 26) 
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or write for 
Contained jn Davison 


fa 


Houston Texas . New York N 
Superphosphates 
Granutateg Fertitizers 
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GAS 
NATURAL 
| en Actual use tests have Proven to many that Davison Silica Gel is the fe | 
efficient, economica| way to dry natural gas, 
Davison Silica Ge} Gives you g high apacity for Moisture even at 
> 4 elevated temperatures (110-120°,), It is economical to “se because jy “J 
. 4 requires fewer reactivations and gives longer life due to its resistance to ee. 
fouling 2nd attrition, Davison Silica Ge} dries wide Variety of 99s feeds 
to extremely low dew Points, It js one of the most efficient adsorbents 
known for hydrocarbon recovery, 
> Investigate Davison Silica Ge} for drying natural gas, Your Davison Field 
Service Engineer will be glag 10 give you all the : 
d complete technical data on drying of natural gas _- 
Bulletin No, 20). 
Progress Through Chemistry 
beet 
PAVISON CHEMica, COMPANY 
Division of Grace Co. 
Baltimore 3, Maryland ‘ 
Sales Offices Baltimore Md, . Chicago, . Columbus . sk 
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Here’s how you can help 


make stainless plate stocks 
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LONG 


Whenever demand outdistances supply you have prob- 
lems. But any problem can be solved when all hands 
cooperate. If you keep in mind these “rules of the road”’ 
you will be able to add extra mileage to the supply .. . 


Put these simple rules to work . . . 
all of us, stretch the supply to the limit. 


1. If you have a D.O. rating, give it to your supplier—it helps 
him get the necessary nickel, and protects your position on 
his schedule. 

2. If you are going to cut plate into smaller pieces, give your 
supplier the option of furnishing small pieces. 


3. Plan ahead as much as possible, so your supplier has a 
reasonable chance to meet your delivery requirements. 


4. lf an alternate analysis or a slight variation in gage is 
acceptable, let your supplier know. 


5. Buy “‘cut-to-shape” pieces and reduce your time and costs 
of handling scrap. 


6. Clean out your stainless scrap so that it can get back 
into production. 


7. Order only what you need in stainless plate—to exact size. 


THORNDALE, PENNSYLVANIA 
District Sales Ottices in Principa! Cities 
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it will help you, and 


Stainless Steels Exclusively. 


Plate « Plate Products + Forgings « Bars « Sheets (No. 1 Finish) 
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How we 
S-T-R-E-T-C-H 
valve life 


Every Powell Valve comes with a long, dependable life 
built-in. We make certain that every Powell Valve will 
give long, troubie-free service through careful quality 
control of every step of manufacture. 


Quality control begins with the very materials and 
metals of which Powell Valves are made. For instance, 
the tensile strength test—stretching metal to the 
breaking point—is one of the numerous ways that 
Powell Valves have Performance Verified. 


As a final step in manufacture, every Powell Valve is 
subjected to an actual line test. Because of Powell's 
painstaking quality control, plant shutdown through 
valve failure is greatly reduced. Records from re- 
fineries, power and industrial plants the world over 
prove it. 


Consult your Powell Valve distributor. If none is near 
you,we'll be pleased to tell you about our COMPLETE , 
quality line which has PERFORMANCE VERIFIED. 


The Wm. Powel! Company 


Cincinnati 22, onic ... 110th VEAR 


FIG. 2475—Stainless Steel 0.S.4Y. FIG. 1559 150-Pound Steel FIG. 3003 — Steel Gate Valve 
Globe Valve For 150 Pounds W.P. Lubricated Plug Valve. Sizes For 300 Pounds WS.P 
1’ to 4”. 


VALVE 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES. 
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Noted and Quoted 


(Continued from page 22) 


Therefore, it is urged that the engi- 
neering student not be trained speci- 
fically for research. Give him broad 
| intensive training. Develop his sense of 
| proportion. Teach him to think induc- 

tively as well as deductively. Give him 

training in the application and develop- 
ment of his imagination. Allow him the 

c opportunity to develop his ingenuity. 
A. Central flue for hot furnace gases 


In essence, I hope the engineering 


B. Header for center flue and return schools will turn out well balanced en- 
hos gas ducts gineers who can practice successfully in 

C. Hot gas ducts any field if their aptitudes are com- 

D. Drying area for material. patible. 

E. Feed head Chalmer G. Kirkbride 

F. Vapor discharge head. “Education for Research in Industry” 

G. Furnace gases discharge head Journal of Engineering Education 


The Engineer's Contribution 
qles Coles uworRECT-FIRED 
DRYERS and HEATERS The engineer . . . can help lead the 


way in preparing our nation’s defenses, 
materially and mentally, not only against 


Dry without contamination from combustion gases, | 
nuclear attack, but also against toxi- 


regardless of fuel. cological attack if it should ever again 

Minimize auxiliary dust collection when handling fine | — necessary to protect our free- 
aom, 

precipitates and filter cake. The role of the scientist is to think 


; the role of the engineer is to 

transform those thoughts into the realm 
of practicability. It is apparent through- 
out the world that engineers and scien- 
tific research men, working side by side, 
are all important to the structure of to- 
day’s civilization. 


Collect vapors at high concentration. 


& Heat pulverized materials for process work. 


Available fabricated with heat and corrosion-resistant 
metals. 


Progress being made today, just as it 
was a hundred years ago, greatly re- 
flects the engineer's mind. The type of 
thinking instilled in a man by engineer- 
ing training and experience is giving us 
great industrial, educational, adminis 


Ruggles- trative, and military leaders. So 

Coles long as this condition exists, our nation 
Indirect will remain strong and progressive. 
wm Dryer Major General William M. Creasy 
andling 

mach in speech before AI.Ch.E. 


This Wonderful Age! 


The great promise for the future is in 
the technical potentialities of our age 
Now science and technology are reach 


Write for complete specifications. Ask for Bulletin AH-438-40 ing the stage where new resources can 
be created where none existed befor: 

The discovery of nuclear energy sym 
; bolizes this radical change in the pro 
BE ARD I Wi , mise of man’s future. Quite aside from 
the fact that coal and oil were dis- 
tributed by nature in such a way as to 
benefit only a few nations, supplies of 


COMPANY, INCORPORATED 


YORK. PENNSYLVANIA . 240 Arch St. * Main Office and Works these fuels were sufficient to power our 
New York + Toronto + Chicago + Hibbing + Houston + Salt Lake City + San Francisco (Continued on page 30) 
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LAVAL 


This chart was made under normal operat- 
ing conditions ... records temperature of 
the heated product in a De Laval Plate 
Heat Exchanger using the De Laval 
Vacuum-Steam Heating System. 


The record line is proof that a De Laval 
Heat Exchanger provides pin-point pre- 
cision... gives you quick, sharp response to 
any demand for temperature change... 
and the “life” in the line indicates the super- 
sensitivity of the recording instruments. 


No matter what your plate heat exchanger 
requirements may be...a De Laval gives 
you unsurpassed accuracy... perfect con- 
trol under any operating conditions! Get 
all the facts ...now! 


Write for De Laval Bulletin PHX. 


THE Of LAVAL SEPARATOR COMPANY 
Pougheepeie, New + 427 Randolph Gt, Cricage 6, 
OG LAVAL PACIFIC CO. 201 Millmrae Ave. Milleree, Cant 


MORE PROOF OF DE LAVAL PRECISION 
...in a series of daily charts. 
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ENGINEERING. Permutit engineers work with your staff 
or your consulting engineers to design all or any part of 


your water conditioning system. 


EQUIPMENT. Permutit supplies complete equipment. 
Critical parts such as valves, chemical feeders and controls 


are designed and made by Permutit. 


How Permutit Solves a Water Problem 


U.S. industry is faced with using lower 
grade water. Results: possible boiler 
scale, turbine deposits, corrosion of 
pumps and piping . . . also stains, blis- 
ters and other problems in plating, rins- 
ing, dyeing and chemical processing. 
© For expert answers, more and more 
management men and their consultants 
are buying the complete service offered 
by leading water-conditioning firms, 
Here's how Permutit (rhymes with 
“compute it”), a pioneer and largest in 
the field, tackles a water problem: 


@ Water analysis, study of the prob- 
lem and past experience provide data 
on possible methods of treatment. The 
process offering the best balance of 
initial and operating cost vs desired 
quality of treated water is selected. 

@ Complete proposal by Permutit en- 
gineers covers type, size and capacity 
of equipment, price, any special engi- 
neering services and performance 
guarantees, 

© Manufacturing — After the proposal 
is accepted, Permutit designs the entire 


project, schedules assembly and ship- 
ping. Critical parts, ion exchange resins, 
control panels are all made in Permutit 
plants. (No other U. S. firm makes all 
these components. ) 

© Test runs — Where required, Per- 
mutit checks the installation, super- 
vises start-up and initial operation, 
trains permanent operating personne!. 
© For further information look up the 
Permutit office in your city or write to 
The Permutit Company, Dept. CEP-3, 
330 West 42nd St., New York 36, N. Y. 


WATER ANALYSIS, Permutit'’s mod- 
ern water-analysis laboratory tests over 
1200 samples a month! 
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ION EXCHANGE RESINS. Permutit 
makes its own ion exchange resins, 


natural and synthetic zeolites. 
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AUTOMATIC CONTROLS to ensure 
results are designed, assem- 


wired and tested by Permutit. 
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Superior super pressure quality tubing has been used to handle 
internal pressures from 15,000 to 100,000 psi—offers high fatigue 
strength, high chemical resistance, high pressure resistance 


Safe and efficient service at extremely 
high pressures makes Superior super 
pressure tubing preferred for hydro- 
genation process equipment, high pres- 
sure autoclaves, and pilot plant installa- 
tions in chemical and oil refining plants. 


Superior produces this tubing from 
specially selected raw materials which 
have had the inside surfaces condi- 
tioned to remove fissures and other 
defects. In processing, special degreas- 
ing operations are performed on the 
tubing, and the inside diameters are 
sand blasted to insure a clear, 
smooth surface. 

Two types of Superior super pressure 
tubing are available: a single wall 
mechanical tubing and a double wall, 
or composite unit, made from two 
thinner tubes. 

Super pressure tubing is produced in 
an annealed condition and in 4% hard 


temper, and to mechanical properties 
specified by the customer. 


This tubing is offered in the austenitic 
Stainless steels, Types 304, 316, 321 
and 347, and in AISI 410 alloy steel 
It is produced in sizes OD x ID 
up to 4%" OD x by" ID. Minimum 
order quantity for mill production is 
50 ft. per size and analysis 


Superior rigidly inspects all super pres- 
sure tubing for defects such as fissures 
by visual and microscopic inspection 
methods. Each length is hydrostati 
cally tested to 5000 psi—upon request, 
up to 60,000 psi. 


If you have a tubing problem in high 
pressure processing—or of any other 
nature—call on Superior. Write 
Superior Tube Company, 20/1! 
Germantown Ave., Norristown, Pa., 
for Data Memorandum 22. 


NORRISTOWN, PA. 


All analyses .010° to %" OD—certain analyses in light walls up to 2V,° OD 


composite type stainless super pressure tubing 


offers the advantage of having the inner and outer tubes 
independently worked to mechanical property require 
ments and of different alloys being combined tor 
strength and corrosion resistance 


SUPER PRESSURE TUBING MINIMUM BURSTING 
PRESSURES FOR AUSTENITIC STAINLESS STEELS 
AND 4190 ALLOY STEEI 


MAXIMUM WALI 


a4 4K 
| *40,.200 | 82,000 
} 
| 13 67,00 | 
4 15,000 79 10 4 
“13 $000 | 4/600 2 600 


*Top figures al! Austenite: Stave 
Bottom figures 4180 Alley 


The big name in small tubing 


West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif. * RAymond 3-133) 
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HILCO 
OIL RECLAIMER 


purifies vacuum pump oil by con- 
tinuous recirculation, either on a 
full-flow or by-pass basis, or in- 
termittently on a batch basis, de- 
pending upon the requirements 
and physical layout of your plant. 


OIL RECLAIMER 


HILCO OIL RECLAIMER SYSTEMS are 
the finest available for VACUUM PUMP users 


A simple, economical and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. HILCO Oil 
Reclaimers are used for the purification of vacuum pump oil in con- 
junction with the manufacture of transformers, condensers, capaci- 
tors, drugs, vitamin concentrates, radio tubes and light bulbs, essen- 
tial oils, optical lenses, refrigeration compressors, titanium and many 
other products. A HILCO will produce and maintain oil free of all 
solids, sludge, acid, moisture, solvents, and dissolved gasses and re- 
store viscosity, dielectric strength and other specifications to new 
oil value. 


THERE IS A HILCO 
FOR EVERY OIL PUR- 


IFICATION JOB . - 
AND EACH OFFERS 
you 


WRITE TODAY! For Complete Deteils 
Ask For Bulletin R-160 


THE HILLIARD @oxgoration 


144 WEST FOURTH ST. ELMIRA, N.Y, 
1N CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
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industrial civilization for only some fil 
teen generations. Of these, seven are 
already past. Philosophically, one 
might say that man was given easy 
access to the fossil fuels to develop his 
mechanical civilization to the point 
where he could provide a more sophisti 
cated fuel. This he has done in our gen 
eration, for the nuclear fuels can pro- 
vide us with efficient sources of energy 
for a thousand generations in the future 
But even more important, these nuclear 
fuels are abundant, cheap, and trans 
portable, and potentially available to 
people everywhere. 

Nuclear energy symbolizes the poten 
tialities of technology and science for 
the fulfillment of man’s material needs 

What are the critical levels of science 
and technology that must be achieved 
in underce veloy ed areas if a renaissance 
is to arise? Science and technology are 
not the only elements that must be 
stimulated, But they are important ones 
for they open new frontiers and new 
resources that are vital to the optimism 
that must be generated in economicall) 
backward areas. . 

In the field of science education, we 
find a dearth of suitable textbooks in all 
languages, except those of northern 
Europe. In such an important language 
as Spanish, textbooks in many disci- 
plines are far out of date. Without ade- 
quate texts there is little opportunity 
for the youth of a country to become 
inspired by the potentialities of science 
Certainly the cost of translation and 
publication of critical texts on an up-to- 
date scale is small compared to our total 
expenditures for aid programs. 

In many localities opportunity for 
scholarly training is small. Recently, 
one country could not find a single na- 
tional to represent its interests in utili 
zation of nuclear energy. 

Often the science graduate in an un- 
derdeveloped area has no opportunity 
for employment, . . . Here, the inter- 
national organizations can play a most 
important role by firing the imagina- 
tions of leaders of governments to the 
opportunities for research and develop 
ment . . . For substantial indig- 
enous economic growth cannot occur 
today without a basic minimum of skill 
in science and technology. 


L. V. Berkner 

Speech before Fifth 

National Conference of 

U. S. National Commission for 
UNESCO 


(More Noted and Quoted on page 36) 
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vessels, towers and piping — 
and they have the familiar book of any other Paraxylene 
and Udex plant. But what you dons see — what 
Slueprints cannot show — is the “Precious Plus” that 
eurmarks this “a BMC project” 


Atthe time BMC was awarded the ciesign and 
comsiruction contract, the client had firm comouiments 
to sip paraxyiene within a fixed time period... a 
time period that would require tight scheduling — even 
for conventional design and construction 


But there was nothing ordinary about (iis Paraxylene 
plant. it called for a unique crystallizing process — 
Geveloped by BMC but never b-fore used — that would 
require time-consuming creative engineering. 


Working under almost prohibitive time pressures, 

x BMC Task Force — with the Acy Man in charge —_— 
tackled the job. There was no wasic motion in 
engineering. rafting itself wo back- 

breaking schedule, Equipment orders were placed carly 
|. buga” wete anticipated and avoided 


Tee ant went “on-stream” ahead of the client's fired 
schedule and first shipments were on their way 
Well in advance of the contract commitments. Cost? 
Substantialiy beiow the estimate despite the 

emphasis on speed. 


You can'l see it... you pay nothing for it but the 
“Precious Plus” included in this project is a part of 
every BMC proposal. Many leading petroleum and 
petrochemical companies have found it a distinc: 
acvantage in gntting better plants, faster and at a jower 
Gost, How else explain the unusual growth 

BMC is enjoying’ 


BMC’'s Key Man operation is unique 

among major contract engineering The Udex and Para 
firms. The BMC man who submits rylene Plants de- 
your proposal is always a BMC prin scribed here were 
cipal always the Key Man head designed and con- 
ing up the Task Force responsible for structed for Sinclair 
the execution of your job. Clients tell Refining Company, 
us “This is the BMC difference that Marcus Hook, Pa 
makes the difference.” 


SA DCE 
MANUFACTURING 
COMPANY 


Bert Street. Cambridge 41. Moss 
60 East 42nd Street, New York 17. New York 


ENGINEERS CONTRACTORS DESIGNERS MANUTACTURERS 


The™Precious Plus” | 
‘= 
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| 
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aa 


Is power 
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limiting centrifuge performance ? 


. then the Sharples DH-3 Nozljector is the centrifuge for your plant. 
The DH-3 is built for the toughest concentration and clarification jobs. Sharples 
first built a larger bowl for maximum efficient throughput, and then designed 
a special rugged spur gear drive to deliver up to 40 HP necessary to achieve 
peak performance under any operating conditions. 


The DH-3 puts more horsepower, and a// the horsepower where it belongs 
—into the centrifuge bowl. The result is greatly increased throughput and a 


consistently better job of clarifying or concentrating. 


We'll be glad to show you the facts on your own 
material, A copy of Bulletin 1276 will be sent if 
you just drop us a line. 


THE SHARPLES CORPORATION 
2900 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


Associoted Companies ond Representatives throvgheut the Werld 
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DRYING RANGE 


G means HIGHEST 


PRODUCT 


Efficient drying per pound of product can often mean * PROFITABLE OPERATION 


more direct profit to you than an increased sales vo!- 


ume! Proctor equipment provides the control, flexi- * INCREASED YIELD 
bility, and construction features essential to profitable 
drying performance. The result—increased yicld of — GUARANTEED PRODUCT QUALITY 
highest quality product. Write or phone today for com- 
“W/M" CONSTRUCTION 


plete information. 


Product Uniformity is of utmost importance to every * FLEXIBILITY OF OPERATION 


food processor, at all stages of processing. 


Shown above is one of many Proctor & Schwartz 
dryer installations in one of the country’s larger food 


plants—typical of the many in use in the food industry PROCTOR DRYING EQUIPMENT FOR 
today. Here, because of Proctor drying skills, uniform- 

ity of color, taste, and overall customer appeal is main- THE FOOD AND PROCESS INDUSTRIES 

tained at uniformly highest levels—yields are greatly * Tray Dryers * Truck Dryers * Pre-Forming Feeds 
increased! * Continuous Conveyor Dryers * Spray Dryers 


Proctor 
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Stainless steel 
the answers 


Every industry that works with steel has its special problems 
of the proper steels for every job... more and more indus- 
tries are finding that Stainless “holds the answers” to 
their problems. 


Take the petroleum and chemical industries for instance. 
They demand resistance to corrosion, to abrasion, high 
temperatures, cold temperatures, scaling and hydrogen 
blistering. Solid stainless can do the job. But, in some equip- 
ment, stainless cladding can answer the problems . . . and 
cut costs as well. 


Sun Ship knows how to fabricate stainless and the other 
special alloys. They have the facilities and experience. Large 
jobs or small jobs will receive prompt attention. 


Our Sales Engineering Department will 
be glad to discuss with you any problems 
to which our Alloy Products Shop may 
hold the efficient and economical answer. 


oF Sam SHIPBUILDING 


&@ DRY DOCK COMPANY 


ON THE DELAWARE + CHESTER, PA. * 25 BROADWAY, NEW YORK CITY 
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EXTRUSION PRESS 
MORGANTON, N.C., PLANT 


ELECTRODE 


® 


DivistoOn 


YOUR PROGRESS... 


—is a factor! 


Each process stage in the manufacture of electrodes, 
anodes, mold stock and carbon brick must be skillfully engi- 
neered to obtain the particular end-use chemical and physical 
properties desired. 


The advanced handling techniques and quality control 
safeguards developed by our engineers and technicians give 
customers an important plus factor in the reliability of GLC 
carbon and graphite products. 


The high degree of integration between discoveries in 
our research laboratories, refinements in processing raw 
materials, and improved manufacturing methods is further 
assurance of excellent product performance. 


Great Lakes Carbon Corporation 


GRAPHITE ELECTRODES, ANODES, | AOLDS and SPECIALTIES | 


ADMINISTRATIVE OFFICE: 18 East 48th Street, New York 17, N.Y. PLANTS: Niagara Falls, N. Y., Morganton, N. C. OTHER OFFICES, Niagore Falls, N.Y., 
Ook Park, Ill., Pittsburgh, Pa. SALES AGENTS: J. B. Hayes Company, Birminghom, Ala., George O. O'Hara, Wilmington, Cal. SALES AGENTS IN OTHER 
COUNTRIES: Great Northern Carbon & Chemical Co., ltd., Montreal, Conade; Great Eastern Carbon & Chemical Co., inc., Chiyode Ku, Tokyo, 
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Noted and Quoted 
before you buy or specify (Continued from page 30) 
protective coatings Calling Scientific Recruits 


The various countries and different 


STUDY THIS ENGINEERING APPROACH svove at, young people 


who have had a thorough grounding in 
COMPARE... 


the methods of science and technology 

without necessarily possessing, at the 
conclusion of their studies, the highly 
specialized knowledge of a subject that 
they will easily acquire soon afterwards. 

Solids contents 

Coverage per gallon 

= Mil feet per gallon 

Mil thickness per coat 

wm Resistance to corrosive 

\ 


° A student who has thoroughly 
grasped the meaning of scientific i 
method, and has been able to apply 
it in several branches of physical 
science, should be capable, at the end 
of his university studies properly so 
called, of becoming very quickly, in a 
specialized training establishment—or 
even by practice—a nuclear research 
scientist or engineer. 

As regards atomic energy, it is clear 
that the general education provided 
should include certain essential branches 
of mathematics, physics and chemistry, i 
and it would be dangerous not to add 
some study of biology. It is only when 
a very sound basis of this kind has been 
laid, that the highly specialized fields of 
knowledge with which the engineer and 
research scientist must be familiar if he 
is to succeed, can safely be tackled... . 


All these considerations focus atten- 
wf, tion on what is perhaps the most funda- 
mental problem . . . , namely 


AFTER YOu HAVE COMPARED, YOU WILL CHOOSE how to obtain, in the years ahead, 


the required number of students who 


CARBOLINE COATINGS aly wih 


intimate knowledge of the methods 


because Carboline Coatings score high on all these basic of science and technology to en- 
points. Use this sound engineering approach to compare able them to play an active part in 

tecti ti don't buy blindly. Y ill : the development of atomic energy, as, 
yourself that quality protection is far more important and branches of science. It is very disquiet- 


ing to observe that, far from increasing 

rapidly, as one might have expected, the 

FREE... new 12”x18” comparative guide form blanks number of science students in universi- 
ties remains stationary and sometimes 

for your use in comparing coating systems. Shows method even shows a tendency to decrease. 

to arrive at cost per sq. ft. per year of service for each sys- In some big countries it is already 


tem considered. Write for your free copy today. certain that scientific research and in- 
| dustry are going to be faced with a 


serious lack of recruits. Public authori- 


Sales Offices in New York, Philadelphia, Detroit, Chicago, ties, and public opinion itself, must be 
awakened to this very grave danger 


Houston, San Francisco and other leading cities. | 

| Directors of educational establishments, 
teachers in all grades of schools and 
universities, parents of young people 
pursuing their studies, must be warned 
of this threat so as to avert it as far 


economical than low initial cost paint. 


A Division of Mullins 8 
sen-Perreus Castings Corporation as lies within their powers. . 

4 Pierre Auger 

Specialists “The Training of Research Staff for the 


in Corrosion Resisting Peacejul Uses of Atomic Energy.” 


Coatings end Linings (Marginal Notes on page 42) 


335 Thornton Ave., St. Louis 19, Mo. 
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STRUTHERS WELLS PRODUCTS 
EQUIPMENT DIVISION 
. . . Direct Fired Heaters . . 


tveporctors .. . Heat Exchangers . 
and Unis Quick Cpening Doors 
. . « Spectel Corben end 
Vewels . . . Synthesis Converters 


MACHINERY DIVISION 


Vol. 52, No. 3 


CRYSTALLIZERS* 


Operating Under Non-Scaling Conditions - 


The crystallizer installation shown above is one of many Struthers Wells ‘‘First x ; 
of Its Kind’’ jobs—in designing equipment to handle very special evaporator- Fl 
crystallizer assignments. Designed and fabricated of stainless steel alloy—this ry 
is a quintuple effect evaporator installation for concentrating an acid solution 
saturated with gypsum—operating under non-scaling conditions. 

Our crystallization specialists are at your service to design and engineer 
equipment best suited for your specific purpose. if | 
Photo Courtesy Filtrol Corp., Los Angeles, Calif “Patented and Patents Pending ; a 


» TYPES OF 
EVAPORATOR. 
CRYSTALLIZERS 


BUILD 


EVAPORATOR- 


ON YOUR LETTERHEAD — PLEASE 
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Continuous flaking of naphthalene is 
accomplished on the Stokes flaker at Barrett 
Division, Allied Chemical & Dye Corp. Con- 
veyor behind operator removes fiacked 
material for tabletting and packaging. 


Barrett improves 


quality, cuts costs 


in naphthalene production 


Purity is higher, costs lower with continu- 
ous flaking process. Flaked naphthalene is 
compressed into balls or rings, with the aid 
of Stokes tabletting machines. 
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Stokes flaker replaces batch 
method in the processing of 
moth-killing chemical 


Marketed in flakes, balls and handy 
rings which slip over the hook of 
coat-hangers, naphthalene is the 
housewife's friend—and the moth's 
worst enemy. 


At the Barrett Division of Allied 
Chemical & Dye Corp., molten —_ 
thalene at 194°F. is fed to a Stokes 
single drum flaker where the material 
crystallizes on the revolving drum. 
The solidified naphthalene is removed 
by a doctor blade at 72°F. in quantities 
ranging up to 1500 pounds per hour. 
Subsequent tabletting operations on 
Stokes tablet machines produce 
finished moth balls and rings. 


Before purchasing the flaker, Barrett 
called on the Stokes Advisory Service 
and Laboratory for recommendations. 
Tests in the Stokes Laboratory deter- 
mined the appropriate drum temper- 
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ature, rotating speed and size of the 
unit required to give desired produc- 
tion. Similar tests have preceded the 
design of flakers for wax, insecticides, 
resins, many chemical intermediates 
and other products suited for high 
capacity flaking. 


Stokes makes its broad experience in 
all phases of chemical processing avail- 
able to manufacturers through this 
well-staffed Laboratory and Advisory 
Service. Full details of this laboratory 
and advisory service for the solution 
of production problems are covered 
in Bulletin 640. 

Send for this booklet as well as an 
informative brochure on Stokes equip- 
ment for the Chemical & Process- 
ing Industries. F. J. Stokes Machine 
Company, Philadelphia 20, Pa. 
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Foster Wheeler sequence, based on ammonia - > 


PURIFICATI 
plant know-how, produces high yield we $4) 


of commercially pure methanol |< 
from natural gas PW.CASALE 
METHANOL 


and oxygen 


| 


CONVERSION 


| 
| 


3 
SYNTHESIS 
i 


be COMMERICA 


TEXACO 
SYNTHESIS GAS 
GENERATION 


PURE 
| METHANOL 


| 


| 


METHANOL synthesis and ammonia synthesis have much 
in common. Hence Foster Wheeler’s accumulated know- 
how, derived from the construction and successful opera- 
tion of six large ammonia plants, is of great value in the 
planning and construction of modern methanol units. 
The FW sequence for production of commercially pure 
methanol is shown above. 

For further details on this FW sequence, write to Foster 


Wheeler Corporation, 165 Broadway, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK + LONDON «+ PARIS «+ ST. CATHARINES, ONT 
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Another example of the continuous @ effort to improve the opera- 
tion of high pressure equipment... . 

Simplicity of @ design combines with rugged, precision construction 
to give you a 30,000 p.s.i. valve with “Finger Tip"’ ease of operation. 
This @ valve is widely used for reactions at all pressures up to and 
including 30,000 p.s.i. The gland nut is made of aluminum bronze 
which, of course, has a low coefficient of friction. Other materials can 
be furnished if desired. All threads in the stem and gland nuts are up 
above the packing—thus protected from material passing through the 
valve. Standard packing is Teflon but other materials are available — 
for example, a special high temperature packing for temperatures up 
to 1000°F. The locking device is of non-rusting, stainless steel. Bulletin 
555 gives further detailed information. Write for it. 


SPECIALISTS IN 
LABORATORY AND PILOT PLANT 


AUTOCLAVE ENGINEERS, INE. 


860 EAST 19TH ST. © ERIE. PENNSYLVANIA 
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Blaw- Knox 

small-scale continuous 
fat splitter produces 
“high quality fatty acids 
economically and in 


. . efficient, economical fat splitting units, specifically 
designed for small scale production, utilizing the basic principles of 
modern processes, are recommended by Blaw-Knox 


1. for supplementing larger units to avoid interruption of processing small lots 
of different stocks 


2. for supplying small local requirements in areas that are remote from 
large producers. 


split it continuously 
and you'll split it more profitably .. . 
in large or small scale operations 


BLAW-KNOX COMPANY Chemécal Plants Division 


Chicago 1, Illinois / Pittsburgh 22, Pennsylvania 
Birmingham, New York, Philadelphia, San Franciaco, Washington, D.C. 
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for every 
process need 


TEFLON... 
CHEMISEAL PACKING 


Chemiseal V-Rings are all 
all low-friction, all-chemical resistant. 
Distinctive tapered V design offers 
greater flexibility and 
resiliency. Provides 
necessary seal at low 
gland pressure, reduc- 
ing torque required to 


Write for U. $. Gasket operate valves—imposes less load 
Catalog TP-1255 on on reciprocating pump pistons. Out- 
Engineered Teflon lasts other packings in chemical 
Peckings. service, many times over. 


BEL-VEE 
GENERAL PURPOSE 
PACKING | 
The V-Ring 
ing that expands toward rod and 
stuffing box wall on pressure stroke 


United States Gasket Co. 
Camden |, New Jersey 


The Belmont Packing & Rubber Co. 
Butler & Sepviva Sts., Phila. 37, Pa. 


U.S. GASKET - BELMONT PACKING 
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MARGINAL NOTES 


Nuclear and Radiochemistry. G. 
Friedlander and J. W. Kennedy. 
John Wiley & Sons, Inc., New 
York (1955), 468 pages, $7.50. 


Reviewed by Ernest J. Henley, As- 
sistant Professor, Chemical Engineer- 
| ing, Columbia niversity, New Y ork 


Having used extensively the first edi- 
tion of this book, “Introduction to 
Radiochemistry,” both as a textbook and 


a reference book, | was interested in 
this new edition. Not only is it welcome 
for its newness and enlarged print size 
but also for its expanded stature and 
context. 

In 1949 when the first volume was 
produced, the term radiochemistry was 
thought to apply to both reactions of 
nuclei and properties of the resulting 
species to tracer experiments. Appar- 
ently usage of the term today has been 
restricted to the latter field, hence the 
significant change in the tiile of this 
| edition. 


Expansion and revision are evident 
| throughout the book. Anyone in the 
| fields of nuclear and hot atom chem- 
istry will find this new edition a most 
valuable addition to his library. As a 

textbook it is unsurpassed; however, 
those who bought the first edition 
merely to obtain an introduction to the 
field will be disappointed in this book. 
| Much of the new material consists of 
| treatments of fringe topics more fully 
| covered in other books. One may cite 
the new sections on Nuclear Reactors, 
Military Applications, and Radiation 
Chemistry as examples. In all these 
sections the material is too cursory for 
the initiated and too advanced for the 
novice. 


“Nuclear and Radiochemistry” is a 
must for anyone working in these spe- 
cific fields. To get the full import of 
the author’s message, a good background 
in physical chemistry is requisite and 
a knowledge of chemical physics is 
recommended. 


Accidental Scientific Discoveries, 
Compiled and Edited by B. E. 
Schaar, Schaar and Company, 
Chicago, Illinois (1956), 64 pages. 


Twenty important scientific discover- 
ies are described in a new booklet en- 
titled, “Accidental Scientific Discover- 
ies,” now available from Schaar and 
Company, Chicago. 


Compiled and edited by Bernard E. 
Schaar, recently retired president of the 
company, each article summarizes the 
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| af j 
automatically form the 
Ne g 4-210 -on Self. and valve* stems handling 
Sealing V-Ring water, oil, solvents, steam, | 
| 
| 
Ole 
tribute, 


work of such men as Priestley in the 


liscovery of oxygen, Roentgen with 


M-rays, and Courtois with iodine, The 
booklet also includes stories about the 
discovery of rayon, insulin, petroleum 
jelly, crystallography, aniline dyes, 
plastics, and other historic advances in 


science. Keynoting the entire theme of 


the series is the preparedness of each 


scientist in seizing upon chance occut 
rences to direct his investigation toward 


a successful goal. 


BOOKS RECEIVED 


Engineering Drawing and Geometry. 
Randolph P. Hoelscher and Clifford H. 
Springer. John Wiley & Sons, Inc., 
New York (1956) $8.00. 


The Systematic Identification of Or- 
ganic Compounds. A Laboratory Man- 
ual. 4 ed. Ralph L. Shriner, Reynold 
C. Fuson, and David Y. Curtin. John 
Wiley & Sons, Inc., New York (1956) 
426 pages, $6.00. 


Revista Interamericana de Bibliografia 
(Inter-American Review of Bibliog- 
raphy). October-December, 1955, Vol. 
5, No. 4, 410 pages. Published four 
times a year, with a separately issued 
annual index and table of contents. 
Subscription rate in the Americas and 
Spain $3.00 a year; in all other coun- 
tries $3.50; a single copy is $1.00. 


Collected Technical Papers of American 


Michigan (1955), 347 pages, $5.00. A 
leatherette-bound volume of 1955 col- 
lected technical papers presents in one 
volume all the papers and panel dis- 
cussions presented at the 23rd annual 
convention of A.S.T.E. in Los 
Angeles. 


Proceedings of the Eighteenth Annual 
Short Course for Water and Sewerage 
Plant Superintendents and Operators, 


General Extension Division and the 
College of Engineering of Louisiana 
State University in cooperation with 
the Louisiana State Department of 


on Water Supply and Sewerage. 
Louisiana State University and Agri- 
cultural and Mechanical College, 
Baton Rouge (1955), 202 pages, $1.50. 


Selected Values of Physical and Ther- 
modynamic Properties of Hydrocar- 
bons and Related Compounds. Fred- 
erick D. Rossini, Kenneth S. Pitzer, 
Raymond L. Arnett, Rita M. Braun, 
and George C. Pimentel. American 
Petroleum Institute Research (Project 
44). Carnegie Press, Pittsburgh, Pa. 

(1953), 1050 pages, $7.00. 
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Society of Tool Engineers, Detroit, — 


March 16-18, 1955. Sponsored by | 


Health and the Louisiana Conference 
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Verli-Line . 


BOOSTER PUMPS 


Layne & Bowler’'s half-a-century of experience in 
the design, engineering and manufacturing of 
vertical pumps, and the know-how of General 


Electric in the electric motor field are now joined 
to produce the most advanced Submersible 
Booster Pumps made. Sizes from 5 to 125 H.P 


j 


For invisible, noiseless operation! 
For safety —to people and equipment! 
For dependability in any weather! 
For maximum use of minimum space! 


For maintenance-free performance, 
without adjustment or lubrication! 


Some pumping 

directly 
typical 
applications distribution 
maina 


Sire 


protection 


» 


sump 
operation 


cooling 


tower 


service 


Send today for new bulletin containing description of pump and 
motor features, material specifications, selection tables and appli 
cation data. Ask for bulletin C-36 


Verti-Line Pumps are the exclusive products of 
LAYNE & BOWLER PUMP COMPANY 
general offices and main plant 
2943 VAIL AVENUE « LOS ANGELES 22, CALIFORNIA 
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Waste eliminated 
Cellulose production 


with SPARKLER 


engineered water 
filtration system 


The Three Model 
SCJ Sporkler Water 
Filters thet purify 
city water to allevi- 
ete waste condition. 


Pure white cellulose is produced with Sparkler filtered water. 


One of the South's largest producers of cellulose, the Southern Chemical 
Cotton Co., Chattanooga, Tenn., obtains its water from the City of Chattanooga. 
This is river water coagulated with alum and passed through gravity sand filters. The 
chemical and physical properties of this water vary over a wide range due to great fluctua- 
tions of demand and change in river conditions. At times conditions are very detrimental 
to Southern Chemical’s cellulose production. 


During the conversion of raw cotton linters into chemical cotton, a large amount of Sporkler SCJ Self-Cleaning 
water is used. The fine cotton fibres filter out and retain any trace particles contained in —_—Woter Filter — A dictomite, 
the water. Thus, objectionable minerals would discolor and contaminate the material. surface type v4 — 

— resulted in the production of off color cellulose, above specifications of certain 120,000 gallons per hour. 
elements. 


Three Model SCJ-40-25 Sparkler Water Filters, having a total filter- 
ing area of 1,200 square feet, were installed to alleviate this condition. 
These filters handle more than 5,000,000 gallons of water per day and 
efficiently remove the particles which formerly caused Southern 
Chemical’s production difficulties. Plant officials credit their Sparkler 
water filter installation with eliminating a troublesome production 
problem and helping consistently to produce a product of satisfactory 
quality. 


SPARKLER MANUFACTURING CO., MUNDELEIN, ILL. 


Sparkler International Lid. with plants in Canada, Holland, Italy and 
Australia * Service representatives in principal cities throughout the world. 


Filtration engineering and manufacturing exclusively for over 30 yeors. 
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Costly liquid process Vessels 
‘with Schuylernit: mist eliminators. 


Schuylernit (wire mesh) mist eliminators for Advantages: Increases throughput . . . im- 
the chemical and petroleum industries are proves process efficiency . . . eliminates 
custom designed and constructed for posi- liquid loss . . . reduces vessel sizes . . . re- 
tive, economical separation of liquid and duces contamination . . . improves product 
small solid particles from any gas or vapor. quality. 
Recommended for: Vacuum and flash Immediate delivery on round, square or 
towers .. . gas absorbers .. . evaporators special shapes in any thickness for new or 
. distillation equipment . . . knock-out- existing equipment. Send for illustrated bul- 
drums .. . steam drums... scrubbers . . . letin 203, Schuyler Manufacturing Corp., 
gas filters and compressors. 83 Porete Avenue, North Arlington, N. J. 


specialists in liquid/vapor separation 
{ 


MANUFACTURING CORP., NO. ARLINGTON, N. J. 
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You need to make no compromise with contami- 
nation or corrosion from valves in chemical proc- 
essing. Lapp valves are of solid Lapp Porcelain, a 
material unique as a ceramic for industrial scale 
chemical service. It alone offers the following 
combination of characteristics and qualities: 


PURITY * Lapp Porcelain is a potassium aluminum 
silicate, made from selected clays, flint and feld- 
spar...has no free iron or other metallic impurity. 


NON-POROUS * Complete vitrification of all sec- 
tions, through firing to 2300°F., provides zero 
porosity. No dye penetration of body in 100,000 
psi test. No chemical can penetrate in service. 


HIGH MECHANICAL STRENGTH 


Compression strength ..... 100,000 Ibs. per sq. in. 
Tensile strength ......... 8,000 Ibs. per sq. in. 
Modulus of rupture ....... 15,000 Ibs. per sq. in. 


Lapp Valves are Solid Porcelain 


CHEMICAL RESISTANCE * Lapp Porcelain is un- 
affected by any acids except HF. It provides year: 
of trouble-free service, handling hot acids in all 
concentrations, as well as mixed acids and other 
troublesome combinations. 


UNIFORM QUALITY * Lapp Porcelain has been 
manufactured for 38 years for use in most severe 
chemical, electrical and mechanical services. Plant 
facilities include Lapp-patented vacuum process- 
ing, deaerating pug mills, two continuous tunnel 
kilns, and complete chemical, electrical and me- 
chanical test equipment. 

Write for bulletin with complete description, characteris- 


tics, and specifications. Lapp Insulator Co., Inc., Process 
Equipment Division, 830 Wendell St., LeRoy, 


An electrical test is the most 
searching inspection for physi- 
cal soundness! Porcelain 
bodies for Lapp valves above 
are being flashed over—at 
70,000 +4 ols for three minutes. 
Any physical defect is revealed 
as an electrical puncture. 


Y-valves, angle valves, 
flush valves, safety 
valves, and plug cocks 
of Lapp Porcelain have 
standard bolt-circle 
flanges for easy connec- 
tion to all piping and 
equipment. 


FIBERGLASS. ARMOR 
WEDGE kines BONDED IN EPON RESIN 


Lapp 


PROCESS EQUIPMENT 
Chemical Porcelain Valves Pipe © Raschig 
mica Porelin Valves Pipe Resch 
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litanium, newest and fastest growing ol the 
industrial metals, is finally hitting full strick 
after a slow start. Demand this year is expected 
to be about double what it was in 1955, and 
production is also expected to be nearly doubled, 
although from present indications there will 
sull be substantial surplus output which will be 
bought by the government for stock-piling 

Fabricators, however, will be pushed to meet 
the expected demands, mainly from the Ai 
Force, while industrial uses, especially in the 
chemical field, are beginning to grow. 

Leaders in the industry estimate that output 
of Utanium sponge this year will be about 15,000 
tons against about 8,000 tons in 1955, 5,000 in 
1954 and only 2,240 in 1953. In the past two 
years demand was actually only around 30°, to 
35°) of the available supply, which has meant 
that industry has been chary about entering 
the field without government contracts to take 
their output. 

Dollar-wise, titanium is already becoming a 
sizeable business. Sales of fabricated or milled 
products in 1955 are estimated at $60,000,000 
and sales of sponge metal added about $30,000 
000 to the total. Fabricated products took about 
1,900 tons last year against 1,300 tons in 1954 
[his year the government is expected to want 
1.000 to 4.500 tons of mill products which will 
have a dollar value of $120,000,000, while sponge 
seles should be about $40,000,000 

By the end of this year installed and com 
pleted plant capacity will be producing at the 
rate of 22,500 tons of sponge yearly. OF this, 
3,600 tons will come from the plant of Titanium 
Metals Corp. at Henderson, Nev., now running 
full, 3,600 tons from the Du Pont plant, 6,000 
tons from the plant of Cramet, Inc. at Chat 
tanooga, Tenn., and 1,800 tons from the plant 
of Dow Chemical Co. The new plant of Union 
Carbide’s Electro-Metallurgical division at Ash 
tabula, O. is in the pilot stage and is expected 
to be running about the middle of April. It 
will have 7,500 tons output 


Government Subsidy 

Ihe Du Pont Co. was negotiating with the 
government last year to build a $40,000,000 
plant to produce about 8,000 tons yearly. How 
ever last September the government suspended 
its program to encourage private industry to 
enter the field by advancing funds to build 
sponge plants and giving contracts. Negotiations 
with Du Pont were dropped and the firm de 
cided not to go ahead with a sponge plant at 
this time. It is understood that a titanium oxide 
plant may be built at the site Reason for the 
slowup in the government subsidy program 
was that contracts now outstanding are more 
than large enough to supply estimated needs for 


| CEP | trends / TITANIUM 


the nent several years sto k pile ol 
so far built up will provide supplies tor any 
emergency. Meanwhile, more tabricating capac 
ity would appear to be the next major require 
ment 

litanium is especially important to the armed 
forces because its alloys weigh only about hall 
as much as steel alloys of approximately equal 
strength. Although titanium does not stand 
some of the extreme temperatures which original 
enthusiasts hoped tor, it holds up better than 
stainless steel at temperatures up to 900° F. and 
for brief periods will stand up to 2,000° heat 
Alloys of other light metals are much more vul 
nerable to heat. Titanium also has outstanding 
resistance to corrosion by salt water and 
chemicals 


Production Problems 

As with all new metals, titanium development 
has been retarded to some extent by technical 
dithculties, especially in fabricating. When at 
melting temperatures it eagerly combines with 
almost any other material, so many new tech 
niques had to be developed, including treatment 
under vacuum. Keeping hydrogen content to a 
minimum is essential because hydrogen makes 
the metal britth \ method for producing the 
metal on a commercial scale was not developed 
until 1946 and for a number of years progress 
was slow Output as recently as 1950 was only 


70 tons of sponge 


Alloys and Products 

The titanium industry is now concentrating 
on quality Hnprovement not only im the sporige 
metal but in the specifications for sheets and 
other shapes. A number of excellent alloys have 
been developed using manganese, aluminum, 
tin and vanadium, and laboratories are hard at 
work developing new ones, some of which will 
come into pilot plant production this year 

To meet the doubled demand for fabricated 
titanium products this year, the Mallory Sharon 
Titanium Corp. of Niles, O. has acquired the 
Niles rolling mill from Sharon Steel Corp 
which will be adapted tO titanium handling 
The bulk of its output will go to jet airplanes 
and air frames 

Japan became an lactor titanium 
in 1955, exporting the major part of its output 
to the United States Japanese supplies came to 
500 tons last year against 225 tons in 1954 
Late last year the Commodity Credit Corp. ar 
ranged to trade farm products for 2.000 tons 
ol Japan se sponge to be delivered over a two 
year period at a price of $3.50 a pound against 
the current American price of $3.45 a pound 
This is expected to require an expansion of 
Japanese facilities 


The Mark 


STRING 


Tear a small piece from the continuous sheet 
of cake coming from a FEinc String Filter. 
Turn it over in your hand. In the closely 
spaced grooves you'll see why FEinc gives 
better filtration . . . on jobs ranging from 
thick fibrous cakes to thin sticky slimes. 

The strings literally lift the cake out of the 
weave of the cloth. No scraper to wear, 
smear or plug the fabric. The cake is dryer, 
too. Cleaner cloth aids filtrate removal, with 
less vacuum. No “blow-back” is needed to 
loosen the cake, hence no filtrate is blown 
back into the cake. If FEinc’s Compression 


HORIZONTAL 


SCRAPER 


CUSTOM DESIGNED CONTINUOUS FILTRATION 
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Dewatering Mechanism is added, you get 2 
to 6% more moisture out of the cake. 

It all adds up to higher yield with FEinc: 
Cleaner, more workable cake . . . higher 
recovery of solubles . . . higher filtration 
rates with a smaller filter . . . extra savings in 
reduced “down-time” and longer cloth life. 

The Original String Discharge Filter is 
now only one of many types of FEinc con- 
tinuous rotary vacuum filters available . . . 
custom-made at standard costs. Write for 
bulletins today, or ask for performance 
studies. No obligation, of course. 


Street, Newark 4, N. J. 
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THE O.R. ATTITUDE 

Some time ago there was a man whose unusual inquisitiveness and 
effort resulted in the development of processes of great importance to 
the chemical industry. This man saw with great openness of mind 
things which his fellows were overlooking in an era when science was 
either little known or not taken seriously. It made him outstanding 


Today it can be argued that discoveries of importance can hardly 
be made by the individual unless he is heavily equipped with devices, 
and even then only with the consultative services of specialists, As a 
people, we have come to believe that to be important, a discovery has 
to be large or spectacular, like a cure for polio, or a means for ven 
tilating the Los Angeles basin 

It has become far too easy to relegate the essentially practical dis 
coveries of Acheson's day to a category which we would term unim 
portant today, simply because the same kind of experiments today 
would, in the advanced state of our scientific progress, produce only 
practical results, not fundamental, and not, therefore, spectacular 


Phat this point of view is erroneous is demonstrated by the emer 
gence of Operations Research—a technique which is growing rapidly 
in stature as both useful and practical 


Operations Research, perhaps fortunately, is off to a sizeable start 
in industry, utilizing large teams of workers who often get their final 
results from the more spectacular large computers. This has given 
it the dignity of being major research, and often enabled it to accom 
plish tasks which represent major achievements in magnitude alone 


We have it from good authority, however, that the basic member 
of an operations research team is a person familiar with the overall 
srocessing or other operations under study, one who is unusually 
inquisitive and imaginative—highly sensitive in other words, to en 
vironmental factors which contribute either to good performance or 
bad performance. According to such a description, it would sound as 
if the modern day O.R. man needs to possess some of the qualities 
of an Acheson. 

A corollary might very well be that most chemical engineers could 
benefit from adoption—within the limits of their flexibility—some of 
the inquisitive qualities of the professional O.R. man 


We already have before us, with increasing frequency, examples of 
the way our chemical engineering technology is benefitting from the 
application—by non-O.R, men—of what might be called an operations 
research attitude. Ullock, in his recent C.£.P. articles, has shown us 
that the old concept of limitations of centrifugal pump performance 
is needless. Marshall, Lawrence, Brand, Murdock, Jacks, and others 
are doing likewise, but for diilerent immediate purposes, demon 
strating cause-effect relationships which are resulting in simpler 
specifications. Neidig, addressing the Los Angeles meeting, sought to 
make the chemical engineer aware of enlightened policies for appro 
priation of capital for process plant expansion, which resulted trom 
cause-effect studies as to what really constitutes elements of risk 


There lies ahead a world of chemical engineering far from cut and 
© dwerd Geedrich Acheson (b. 1886), dried. We are already unfolding challenges of a practical nature 
inventor of the electric furnace, discoverer which doubtless can best be solved by men on location, whose senses 
af methods for producing silicon carbide, 
s,nthetic graphite, and colloidal graphite. plants, markets, or human relations, conclusions of major importance 
An early associate of Edison, Acheson was BM 
vice-oresident of the A.I.Ch.E. 1908-10 J 


are sharpened to read out of the environmental syndromes of their 
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“I’m Fep Up!” screamed Simpkins, the Superintendent. “I’ve had 
it, and I’m fed up. That mixer has Gor To Go!” 


‘ apades in “But boss,’’ soothed Barney, the Bird Dog Assistant, ‘that mix- 
. er can’t be shut down. The Front Office has already told us.. .”’ 


. that if we can’t spark up production, changes are gonna 


industry “Out!” interrupted the seething Super. 


be made,”’ finished Barney. 


“You're Ricut,”’ said Simpkins coldly. ‘“You’re so absolutely, 
definitely right. Changes are gonna be made— Now!” 
“Can't we talk this over, man-to-man?’ mumbled Barney. 


“Seems to me...” 


“Sure we can talk it over, 


” said the Super, “sure we can. 


C’mere m'boy. I'll talk, and you listen. 

“You've got two weeks. Two weeks to Get THatT Mixer Out 
and something an awful lot better in. That’s your mission, boy, 
an out and out case. The mixer or you. Think it over,"’ said the 
Super, with a man-to-man pat on the back. 


D © 


THE CASE F Tu ‘MACHIAVELLIAN WN MIXER 


“..,need your help,”” phoned 
Barney to his nearest SK Sales 
Engineer. “I've thought over this 
problem I've told you about, read 
SK's Bulletin J-1, and | think a jet 
of some kind is right for the job.” 


“YOU'RE RIGHT,” replied SK's 
nearest Sales Engineer. “You're 
$0 absolutely, definitely right. An 
SK Water Jet Eductor will do the 
job, and I'll be right over to tell 


NO BIRD DOG NOW 


Now, thorough mixing of dry powder and a liquid prior to discharge 
into a tank is accomplished by the use of an SK Fig. 235 Eductor 
as shown. Pressure liquid enters the eductor, entrains the powder, 
mixes the two in the venturi of the eductor and discharges the 
mixture into a receptacle. The streamline design provides maximum 
efficiency. No bird dog now, Barney is consulted on every pro- 
duction problem — bowls with Simpkins every Thursday night. 


Schule and Koerling 


COMPANY 
MANUFACTURING ENGIN ERS 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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MORAL: 


Get acquainted with 
all types of SK Jet 
Apparatus. Send for 
a copy of Condensed 
Bulletin J-1. 

Make use of a 
qualified specialist, 
your nearest SK 
Sales Engineer. 


HET APPARATUS Ash for Condensed Bulletin | 
ROTAMETERS & FLOW INDICATORS Ach lor Condensed 
1884 

VALVES Ash for Condensed Bulletin 

EAT TRANSFER APPARATUS Ach Condensed Bulle 
be 

GEAR PUMPS: Ack for Bulletin 17.4 
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theory and practice of 


CONTINUOUS PRESSURE FILTRATION 


N. Nickolaus and D. A. Dahlstrom 


we recent years, continuous pres 
sure filtration has experienced ac- 
celerated us* in varied although special- 
ized applications. Basically, this type of 
filter is similar to its counterpart, the 
rotary vacuum filter, with pressurized 
gas or air substituted for the atmosphere 
In addition, the 
filter cake and filtrate are generally dis- 


as the driving force. 


charged at or slightly above zero gauge 
pressure. Fabrication is 
more complex and expensive and cer- 
tain mechanical 


accordingly 
alterations are 
sary, due particularly to the discharge 
of the filter cake from the high pressure 
shell to atmospheric pressure. Because 
of higher cost, continuous pressure fil- 


neces- 


tration finds application only where con- 
tinuous vacuum filtration is inoperable, 
or where certain economies can be real- 
ized due to the peculiarity of the prob 
lem. Therefore, a fundamental under- 
standing of the theory and operation of 
continuous pressure filtration is neces- 
sary in order to obtain not only opti- 
mum application, but also the most eco- 
nomical operating cost. When correctly 
applied, appreciable advantages 
and savings will be experienced. 


very 


Where Pressure Filtration Is Used 


Generally, the field of application can 
be reduced to five categories: 


N. Nickolaus, formerly with The Eimco Corpo- 
ration, New York, is now district sales manager, 
Byco Limited, New York. D. A. Dahlstrom is 
director of research and development, The Eimco 
Corporation, Palatine, Illinois. 


Pressure precoat filter. 


Fig. 1. 
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The Eimco Corporation 


1. Vapor pressure of the liquid at the filter 
feed temperature is too high to permit the effi- 


cient use of vacuum. 


To maintain a desired filtration rate 
with a continuous filter, a proper differ 
ential pressure uust be applied across 
the filtering zone. However, with con- 
tinuous vacuum filtration, the maximum 
possible pressure differential is limited 
to the atmospheric pressure minus the 
Accord- 
ingly, with volatile liquids and vacuum 


vapor pressure of the liquid. 


filtration, available pressure differential 
may seriously’-lower the filtration rate 

Added points to consider with vacuum 
filtration on volatile liquids are the re- 
quirement of a suitable condenser to 
minimize valuable product loss 
dant heat the 


tional vaporization where more than one 


atten- 
losses in process, trac 
liquid is present, crystallization of salts 
in the filter media which. promotes blind 
ing, and severe foaming with some or- 
resulting in difficult pump 
entrainment los 


ganic liquid 
Continuous 


ing of ses 
pressure filtration can eliminate all 
these disadvantages as well as provide 
any desired driving force to maximize 
Thu it 1 


largest application in these cases 


filtration rate finding its 


2. Liquid viscosity is high (generally 100 centi- 
poises or more) or solid particle size is small, 
necessitating a driving force greater than one 
atmosphere to obtain economic filtration rates 
rate of filtration 


The instantaneous 


per unit area for a particular feed slurry 
18 a tunction of the ratio of the pressure 
differential and the product « 
and filter 


| liquid 
viscosity and the sum of cak« 
vacuum fil 
limited 


media resistances (/). In 


tration, pressure differential 1 
to a practical maximum of 25 to 27 in 


Hg which may be insufficient to yield 


desirable rates and in some cases may 
not even “form” a suitable filter cake 
which can be efficiently “dewatered” in 
the drying portion of the cycle. Another 
consideration is that continuous pres 
sure filtration will therefore permit a 
much higher operating temperature, 
which may reduce the viscosity of the 


slurry, flashing or lowering of pressure 
differential. The advantages of pressure 
filtration are the 
plant elevation is increased, resulting in 
pressure for 


magnified further a 


a lower atmospheric 


vacuum filtration 


3. Elimination of high labor costs due to cer 


tain batch filtration methods 


In many instances batch filters are 
replaced by continuous filters due en 
tirely to the large labor savings and 


lower operating costs. The peculiaritie 
of the problem or much greater filtra 
tion rates because of the increased driv 
ing force may justify the higher initial 
expense for the continuous pressure unit 


over the rotary vacuum filter, 


4. Employment of a valuable or high tem 
perature gos for the production of a dried coke 
product 


Fig. 2. Details of pressure precoat filter. 
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burned and 


by-product 


Stack or kiln 
refinery 


gases, 
scrubbed gas, or 
plants can be 
gas 
Many times the gas may be obtained 


nitrogen trom oxygen 


used to advantage as a supply 


under pressure so that little if any com 


pression is necessary. 


5. The filtration of hot saturated solutions 
which would exhibit excessive crystallization with 


a reduction in temperature. 


In the handling of such liquids in a 
vacuum system, chilling through vapor 
ization of solvent may cause crystalliza 
tion within the filter 


capacity and require frequent shut-down 


This may decrease 


Organic liquids which 
in tempera 


The 


a practical 


for cleaning 
, reduction 
this 


unit 1s 


et-up” with a 


ture also come in category 


continuous pressure 


olution in these cases 


Applications: Clarification and Dewatering 


In a consideration of continuous 
pressure filters it would be well to dis- 
or pre- 


tinguish between “clarification” 


cont 


moval of 


filtration and dewatering, of 

‘cake” filtration (2). The re 
small amounts of solids to 
filtrate is unlike the 
filtration of a high percentage of solids 


produce a clear 
which will, in one complete drum cycle, 
produce an easily discharged filter cake 

filter of 
either dewatering type 


continuous pressure 
clarification of 
consists of a rotating drum within a 
hell 
screw-advancing, cutting knife 

the filter or 
scraper for the 
The drum is 


hallow 


uitable pressure and is provided 
with a 
(Figure 1) for precoat 


blade 


horizontal 


an adjustable 
cake filter 


divided into compartments 


(Figure 2) over which is placed the 
filter medium. Each compartment is 
connected to the valve end of the filter 
by independent pipe lines which termi- 
nate in a rotating pipe plate. A special 
filter valve of the sliding “face-to-face” 
type either outside or inside 
the shell the filtrate 
and gas mixture and permits its passage 
to the filtrate The 
driven by a variable speed drive through 


placed 
pressure receives 


receiver. drum is 
a totally enclosed worm wheel assembly 
on the filter A pin-mounted, 
rake-type, slow-speed, oscillating agita 
between the lower the 
the filter tank maintains a 
uniform slurry suspension. In this type 
of filter the shell 
serves as the filter tank 


trunnion 
tor ection of 


drum and 


pressure normally 


CLARIFICATION, OR PRECOAT FILTRATION 


The continuous 


pressure 


clarification-type 
filter 
cutting 


employs a microscrew 


knife 


variable and can 


advancing The advance 
of the cutting blade is 
either 


be actuated independently of 


through the filter drum drive 
On a drum a 


diatomaceous 


rotating precoat ol 


earth or similar material 
is applied to a thickness of 
This bed is the 
actual filtering medium and by the con 
removal of a thin layer of the 
filtered solids, as the 
a clean filtering 


Thus 


approx 
mately 3 in precoat 
tinuous 
precoat along the 
cutting knife advance 
urface is always maintained 
cakes 


quantities are easily removed to produce 
clear filtrates at high flow rates 


slimy and fine solids in small 


The amount of precoat required to 
produce a 3-in. bed can be approximated 


Fig. 3. Eimco continuous pressure precoat filter station flow sheet. 


Recycled nitrogen atmosphere, PP 


Page 88-M 


henol, and fine solids slurry. 
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by assuming 6 lb. of filter aid/sq.it. of 
filter Consumption of 


varies and will de 


area precoat 
with each material 
pend on the extent of penetration of 
solids into the bed. The general range 


of consumption is 0.5 Ib./sq.ft./hr. for 
extremely difficult 
down to 0.025 Ib 


well-defined crystalline material 


material to clarify 


sq.ft./hr. on le lor 
such as 
found in the specific application given 
by Figure 3 

The filter 


besides the filter, a filtrate receiver, fil 


precoat station includes, 
trate pump, a knock-out drum, cake dis 
charge device, compressor, precoat tank 
precoat pump, and gas make-up system 

\ typical filter 


station is illustrated in Figure 3 


continuous precoat 


slurry 
using ‘ 
perating 
low spec d 


\ 1 to 2% diatomaceou 
is made up in the 
clean liquid normally at 

temperature of the filter 

agitator maintains the filter 

sion The precoat slurry ts 
filter shell and by means of 
maintained above the drum, the 
gradually 
The filtrate 
phase im the 


precoat 


m 
pumped to the 
gas pressure 

filter aid ts 
rotating filter 


gaseou 


suspen 


deposited on the 
separates trom the 
and is returned by a 
pump to the tank The pre 
period is normally about an hour but 
vary with the type of precoat material used 
After the 3-im formed, 
the filter tank ts 
differential maintained 
and actual filtration follows 

The slurry to be filtered is 
pressure shell at an automatically 
liquid level The 
shaved off the surface of the 
the advancing cutting kmie. The solids are 
then removed from the pressure shell by 
means of a screw conveyer, which operates 
in either direction, to one of two pressut 
ized cake receivers These receivers are 
alternately sluiced down and their contents 
removed as slurry 


receiver 
coating 
will 


precoat 


precoat has wet 


drained with a pressure 


across the precoat 
fed to the 

mtrolled 
solid are 
precoat by 


scparate 


CONT INO 
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A knock-out drum is included to sepa 
rate entrained liquid from the gas phase, 
thus minimizing build-up of this liquid im 
the compressor liquid sealing system. (A 
dry compressor would also require a 
separator to prevent carry-over of liquid to 
the compressor cylinders. ) \iter com 
pression the gas is returned to the filter 
shell. The wet compressor sealing liquid 
normally a volatile liquid, ts separated trom 
the dis harged gas and passed through a 
heat ex« hanger to remove the heat of com 
pression before it ts returned to the com 
(as make-up, mtroduced at the 
suction of the compressor, compensates for 


pressor 


gas losses and maintains a constant level 
gas load. Regulating and control valves 
provide balanced pressure within the sys 
tem \ similar system is presently being 
used to remove a crystalline insoluble salt 
from a mixture of toxic and volatile or 
ganic liquids. In order to prevent fouling 
of the reboiler in the distillation column, the 
salt is removed by pressure precoat filtra 
tion produ ¢ a clean column teed 

In this particular installation the operat 
ing temperature is near the normal boiling 
of the phase with an operating 
pressure of 20-30 Ib./sq.in. gauge. Nitrogen 
gas pressurizes the system to suppress the 
explosive qualities of the liquid. With con 
tinuous “m-place vashing 1 the precoat 
bed and solids being removed from the sys 
tem, product recovery ts practically 100% 
Precoat life is from 5 to 8 days depending 
on certam physical qualities of the salt 
rystal whuct ry ith plant operating 
conditions 


ADVANTAGES 


The advantages of the continuous 


pressure precoat filtration tem can be 


enumerated as tollows 


high capacity 

small floor space requirements 
continuous operation 

low precoat consumption 


high product recoveries 


2 
3 
4 
5 
6 


low lobor cost 


Fig. 4 (above) details of drum construction 


Fig. 5 (below) inside of filter valve 
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7. isolation of toxic materials being handled 
and protection to operating personnel 


8. clean operation 


Although the equipment costs for this 
continuous system are higher than for 
batch filters, the 
through continuous, automatic operation 
more than offset thi 
cost. It should also be noted that the 


addy intages gained 


higher first 


outlay could be simplified where “once 
through compre sed air can be substi 
tuted for an imert gas that must neces 


sarily be recve led 


DEWATERING OR CAKE FILTRATION 


In the handling of slurries containing 


higher percentages of cake-lorming 
solids a pressure drum filter is used 
This filter differs from a precoat filter 
in that it does not have a microadvan 
ing knife but rather a scraper blade 
which operates in a fixed position after 
heing adjusted for proper discharge 
The tormed cake removed contmu 
ously from the drum by application ot 
i gas blow directed to the nedlividual 
compartments through the maim valve 
which frees the cake trom the filtering 
urtace The mlividual con 
partment are isolated from one wmnother 
by longitudinal division trip nite 


which the filter medium is caulked t 


provide al tight eal hetween ectiot 

Che medium is usually held in place by 
mean ot 1 paced piral 
winding wire (Figure 4 The filtration 
cycle is adjusted by proper bridging ot 
the filter valve to pro ide variation 1 


the time allowed for cake forming, cake 


washing, dewatering, cake discharge 
ind/or washing of the filter medium 
(Figure 5). Cake washing | imple 
and efficient, and auxiliari uch a 
i wash blanket or roller discharge to 
remove thin filter cakes can be used 
Hot gases may he used in pressure 
filter appli ation to dewater and dry the 
filter cake. In a typical installation a 
top feed pressure drum filtet handles a 
crystalline product where 550° I tack 


vases are utilized 


The unit operates at WO Ib./sq.im gauge 
The dried solids arc discharged by a fixes 
“Tape! blade and removed trom the pres 
operating 


sure shell with a screw conveye: 
under the same pressure as the filter shell 
\s the was used is a waste ga product 
recirculating is unnecessar 
Another installation use pressure 
filters to remove spent catalyst from a 


volatile liquid product 


The filtration takes place at 10 th 
sq.in.gauge and at a high temperature. By 
product nitrogen under pressure from an 
oxygen plant furnishes the driving force 
and serves to blanket all material in a 
noncombustion supporting atmosphere 
This nitrogen is not recycled and is vented 
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after filtration. The cake leaves the pres 


sure shell hy i eT 
partially filled level-controlled ike re 
ceiver tor continuous cake lise a a 


slurr 


Filter Design Considerations 


Phe rotary filter, the ure 


closure ind) material of constructor 


ire clected to meet the pe require 
ments of the material to be handled, The 
filters can be built to such specifications 


us API-ASME or ASME tor Untired 


l’ressure Ve el wit! il extra allow 
ance tor corrosion The tan opre 

sure vessel is designed as a cylindrical 
closure with dished head avit ‘ 
flanged hoo! for ensy to the 
inter! il filter element Rotatio ol the 
filter 1 provided byw means of a variable 
peed drive wer a peed range dete 


mined by the nature of the material to 


he handled (generally 1 to 10 min 


rev.). Observation ports ind explosion 
proot permit observation of the 
entire tilter evcle Cake was! ne be vl 
er umd spray nozzle ure wated tor 
proper wa hing of the cake i well as 
lmcing ind nozzles tor cleanmg 


ot the tilter and pre ure hell It 4 


essential that the slurry level be main 
tained fairly constant and this 1 leone 
by mean of a level control device 


liquid level on a 


fixed volume system wall result im com 


luctuation im 
pre ion or expansion of the va within 
the filter shell. This should be avoided 
particularly m the case of a precoat 
filter ince such variation im pressure 
would disturb the precoat cake, cause 


crack ny ind /or lo of part of the pre 


coat bed 


ACCESSORY EQUIPMENT 


kor a continuous hiter to tunctin 
properly, careful consideration must be 
given to the selection of acce ory equip 


ment obtamed trom pilot plant or leal 


test cata Normally the open mpeller 
type of centrifugal pump construct 

of corrosion resistant material to le 
preferred The basis for selection 


capacity, total dynamic head surround 
ing the pump, and required net positive 
suction he ad (N i Hf 


a function of the filter capacity under 


Pump capacity 
normal operating cot citvon bor the pre 
coat filter, the filtrate pump must handle 
not only normal operation capacity hut 
also the much higher capacity during 
the application of the precoat bed In 
all cases the 
control filter capacity 


filtrate pump must not 


To handle vola 
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equipment 
4 ) 


1440 


Fig. 6. Precoat preparation tank. 
5 f1., 0 in. diam. x 5 ft., 0 in. long; 
2 in. K 2 in. 2 in. connections. 


tile liquids, a pump must be selected 
with proper N.P.S.H. requirements to 
prevent flashing (4). Motors should 
have enclosures consistent with the 
operating atmosphere. 

Filtrate receivers are normally 
vertical and of sufficient capacity 
to permit separation of the liquid 
from the gas. The gas velocity through 
the receiver is kept well below 10 ft./ 
sec, The volume below the 
feed inlet need not hold more than 3 
min, of filtrate build-up. 


receiver 


Included with the receiver is a level 
indicating and control device to main- 
tain constant volume and pressure con- 
ditions in the receiver and a liquid level 
sufficient to loss of gas 
through the filtrate pump (5, 6, 7, 8). 


seal against 

The knock-out drum is a combina- 
tion gravity and centrifugal entrain- 
ment separator. from the fil- 
trate receiver enters the bottom of the 
knock-out drum tangentially and im- 
pinges on the side wall, As the gas 
leaves through a tangential discharge 
near the top, it is free of entrained 
liquid. A connection is provided in the 
bottom to provide for removal of accu- 
liquid by the filtrate pump 


Gas 


mulated 
(S79 

The precoat slurry tank is a vertical 
drum with dished heads and contains 
a slow-speed agitator (Figure 6). The 
tank size is determined by the liquid 
hold-up in the filter shell and the piping 
system. If the precoat liquid is valu- 
able, its recovery is provided for by 
precoat tank storage or a return to the 
system. If volatile, a relief valve and 
vent line should be included as required, 
Feeding of the filter aid to the precoat 
tank is controlled as required. An alter- 
nate to the tank is an eductor, which 


Page 90—M 


should be preceded by a surge tank to 
hold liquid recycled from the filtrate 
receiver. 

The precoat slurry pump can be a 
centrifugal or diaphragm type. A\l- 
though filter aids are abrasive and some 
erosion can be expected, standard pumps 
are normally satisfactory because of in- 
frequent and short pumping periods. 
Pump capacity will depend on the size 
of the filter and the average precoating 
rate. With intermediate sized filter aids 
a precoating rate of 60 gal./(hr.)/(sq 
ft.) can be obtained or 90 gal./(hr.) / 
(sq.ft.) with the grades oi 
diatomites when using precoating liq- 
uors of water-like With 
light oils the rate will be 35 gal./(hr.) / 
sq.ft.) The operating conditions for the 
pump will be determined by precoating 
capacity, N.P.S.H. requirements, and 
total dynamic head (T.D.H.) require- 
ments. In calculating head conditions 
account must be taken of the filter shell 
operating pressure, 

The gas compressor can be either 
the wet or dry type with both having 
specific advantages depending on the 
application. The former will require 
fewer precautions against liquid carry- 
over in a recycling system and will 
usually exhibit lower maintenance costs. 
rhe dry-type compressor will generally 
require horsepower particularly 
where high temperature, volatile liquids, 
or high pressures are involved. Both 
types must be installed with proper heat 
exchangers to remove excess heat of 
compression whenever temperature must 
be controlled below compressor 
charge temperature or a recycle gas 
system is employed. 

It should be emphasized that positive 
ind accurate temperature control on the 
entire filter station can be achieved by 
employing the shell temperature as in- 
telligence for automatic control of the 
cooling water through the after-cooler 
or heat exchanger. The gas compressor 
size depends on the volume of gas 
handled to maintain the required pres- 
sure differential and the operating pres- 
sure level, Pressure on the suction side 
of the compressor should be maintained 
slightly above atmospheric to prevent 
infiltration of air when an inert recycled 
atmosphere is required in the system. 
The compressor accounts for the largest 
horsepower consumption in the continu- 
ous filter station and proper flow sheet 
design should be used to minimize this 
energy requirement. Where difficult fil 
tration slurries are encountered, gas ca- 
pacity will generally be in the range of 
1-2 cu.ft./min./sq.ft. measured at com- 
pressor suction conditions. With more 
permeable cakes, where it is still desir- 
able to operate at high pressure differ- 
entials across the cake formation phase 
of the filtration cycle to maximize filtra 
tion rate, gas rate through the cake is 


coarser 


viscosities, 


less 


dis- 
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reduced by automatically back-pressur- 
ing the cake-drying phase. By this 
method the compressor requirements 
can normally be limited to a maximum 
of 3 cu.ft./min./sq.ft. measured at com- 
pressor suction conditions. Further 
economies can be obtained by using a 
separate compressor to take suction at 
a pressure equal to the back-pressure at 
the cake-drying phase of the filter cycle. 

When blow-back gas is needed to dis- 
charge the filter cake, it must be sup- 
plied at a pressure of 2-5 lb./sq.in. 
higher than the shell pressure. The 
quantity of gas will be 0.25-0.5 cu.it./ 
min./sq.ft. It is generally most 
nomical to use the main compressor for 
supplying this volume by use of auto- 
matic control of back-pressure on the 
compressor discharge. This gas is also 
reused as a part of the total gas re- 
quired as driving force for filtration and 
cake dewatering and thus will not in- 
crease compressor capacity demand. 

Cake discharge from the pressure sys- 
tem can be either wet or dry. The 
former is preferred from both opera- 
tional simplicity and initial cost. The 
cake is merely repulped with water and 
the resultant slurry discharged through 
an automatic level control valve. Thus 
liquid seal is maintained at this point to 
prevent any pressurized gas. 
Where a dry cake discharge is neces- 
sary, two pressure cake receivers in 
conjunction with a reversible screw 
conveyer are generally employed. Thus, 
when one receiver is full, the screw con- 
veyer is reversed to the other receiver 
and the full unit isolated from the pres- 
sure system. Where valuable inert gases 
are involved, the receiver can be de- 
pressurized by bleeding the compressed 
gas back to the suction side of the com- 
pressor. When at atmospheric pressure, 
the receiver is then discharged manually 
or by use of a small screw conveyer at 
the base of the unit. The dry cake can 
be discharged without any manual labor 
or direct attention by use of a time-cycle 
control system. With certain types of 
solids that lend themselves to special 
conveyer methods, it is possible to ob- 
tain a continuous dry cake discharge 
from the pressure system to the atmos- 
phere. 

The gas system, the 
which is to maintain equilibrium condi- 
tions, should be designed to permit both 
automatic and manual control. The lat- 
ter is used when starting up the filter or 
for emergency purposes. A _ pressure 
control valve by-passing the filter and 
delivering to the compressor suction re- 
moves any danger of excessive pressure 
and facilitates manual control. In addi- 
tion, an automatic make-up gas system 
should be installed where recycling of 
inert gases is used. As the gas loss is 
limited to the low ‘leakage through 
stuffing boxes and packing glands, 


eco- 


loss of 


function of 
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morn 


standard compressed gas cylinders can 
be employed. A simple regulator simi- 
lar to a welding gas regulator is em- 
ployed on the cylinder and set to main- 


tain the desired minimum compressor 
suction pressure. Make-up gas is gen- 
erally limited to one standard com- 


pressed gas cylinder for two to seven 
days of operation. 

It should be emphasized that the flow 
sheet 


can be instrumented to obtain 


complete automatic control. Each ap 
plication must be carefully studied to de 
termine the optimum control systems to 


maintain temperature, pressure, liquid 


and slurry levels, feed rates, and cake 
and filtrate discharge at desired operat- 
ing points automatically. As the control 
methods are closely related to horse 
power requirements, the optimum auto 
matic control flow sheet will also mini 


mize operating costs 


equipment 


Piping must be selected so as to mint 
drops and frictional 
Plugging of lines 
horizontal 


mize pressure 


losses can be avoided 
sections of 


wide flushing 


by eliminating 


pipe 
connections at danger points 


and it is well to pr: 


Theory 


Since filtration does not follow 
retical and empirical formulas to the 
same degree as other unit operations, 
it is always desirable to run pilot plant 
tests material to obtain 
complete data as a basis for design ot 
the filter station. When this cannot be 
done, a filtration leaf testing procedure 
can be instituted which if performed in 
sufficient detail will permit a dependable 
scale-up to the production flow sheet. 
As the filtration problem increases in 
complexity, the pilot plant testing 
method is preferable. A detailed report 
on pilot plant and leaf filtration testing 
procedure has been prepared and will 
an excellent guide for this 


theo- 


on any new 


serve a 
program. 
INFORMATION NEEDED 
The 
from 
follow ing: 


design information developed 
uch test work should include the 


1. size and type of rotary pressure filter re- 
quired 

2. optimum operating temperature and pres 
sure 

3. gas flow rate or compressor size 

4. filter-cid or 
applicable 

5. type of filter media 


precoct consumption where 


6. filter cake moisture content 
In order to understand the importance 
of each of factors, an indi- 
vidual discussion is warranted. 


the above 


INFLUENCE OF PRESSURE ON FILTRATION 
RATES 

One of the first variables that should 
be the program 
for continuous pressure filtration is the 
influence of pressure drop upon fil- 
tration rate. If the percentage increase 
in rate with increase in pressure 
drop i small, it would gen- 
erally be more economical to operate at 
about 20 Ib./sq.in. gauge on the shell 
side. If rates continue to increase with 
pressure at a sufficient rate, operating 
pressures of 40 to 60 Ib./sq.in. gauge or 
higher can be employed at a reduction 
in filter area requirements and operat- 
ing costs per unit of production. 

Figure 7 is a log-log plot of filtrate 
rate in gal./(hr.)/(sq.ft.) as a func- 


investigated in testing 


an 
relatively 
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tion of pressure drop for five different 
materials, All these 
not be handled by 
cause of liquid volatility, uneconomical 
rates, or insufficient driving force due 


could 


slurrie 


vacuum filters be 


to high viscosity. 


The modified Poiseuille equation serves 


as an excellent guide for analysis of 
Figure 7 (16) 
dV (AP) 

(1) 
Adé | a( AP )*wl 

A 

Assuming that the resistance of filter 
media, lines, etc., is negligible, the 


equation can be integrated for the con 
stant pressure condition. 


y3 2(AP)'-*6 
(2) 
A? paw 

The time @ refers to the form time 


which can be related to the cycle time 
as follows: 
6= Bé, (3) 


Substituting for form time and taking 


the square root of both sides of the 
equations: 

V 2B(A4P)'-*0, | * (4 
A paw 


Finally, the equation can be converted 
to the conventional units for continuous 
filtration of volume/hr./unit area by 
multiplying both sides of the equation 
by 60/0, if @, is in units of minutes 


r 72 1% 

7200 BC AP) | (5) 
wyab, 

Referring again to Figure 7, one will 
note that a relatively good straight line 
agreement was obtained on all material 
In the five slurries cited, the terms B, 6,, 
and w have been maintained constant. For 
the incompressible ideal cake, the com 
pressibility coefficient s equals zero and a 


plot similar to Figure 7 should exhibit a 


slope of 0.50 

Four of the slopes of the parameters of 
Figure 7 ranged from 0.445 to 0.6, indi 
cating a close agreement to the idea! condi 
tion of a noncompressible cake. The filth 
parameter exhibited a slope of 0.90. As the 
solids in the filter cake become more com- 


the slope of the log-log plot of 


pressible 
should The ex 


Figure 7 approach 


planation of those parameters possessing 
slopes greater than 0.5 is believed to be 
in the factors of filtrate viscosity and driv- 
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must be 


g force. Sufficient driving fore 
applied properly to form a filter cake As 
filtrate viscosity increases, required driving 
force for this condition increases The 
fine-wrind Irish Moss extract which has a 
slope of 0.90 was very viscous with a fil 
trate viscosity of 422 centipors The re 
maining parameters with slopes above 0.5 
also exhibited high filtrate viscosities of 
100 centipoises or better. Further sub 
stantiation of this hypothesis is found m 
the shape of the parameter for Torulopsis 
Utilis Yeast at low pressures. It will be 
noted that the curve fell off sharply below 
15 Ib./sq.in. pressure drop. The curve in 
this region exhibits slopes of greater than 
0.5 although above 15 Ib./sq.in. a consistent 
slope of 044 was established As the 
yeast slurry is difficult to filter due to 
the 3 to 8 w particle size of the yeast cells, 


force of 
initiate 


that a driving 
necessary to 


it would appear 
about 15 lb./sq.in. is 
proper filtration 

The results of Figure 7 illustrate one of the 
major advantages of continuous pressure filtra- 
All five tested not be 
handled by vocuum filtration os rates were too 
thin 


tion slurries could 


low and filter cakes too and moist for 
However, by employing 
rates could be 
obtained with a resultant dry and dischargeable 


the 


proper operation 


larger driving forces, economic 


cake. Furthermore, although solids were 


of a type that were thought to be compressible, 


i 


i 


Fig. 7. Continvous pressure filtrate 
function of pressure drop. Date from 
leaf tests. 


E 


Table 1.—filtrate Rates for Crystal- 
lized Sedium Chloride and 
Queternary Salt 


50% submergence—30 tb. /sq.in 
pressure drop 


3-min, cycle 


filtrate rate 
temperature gal. /(hr.)/(sq.ft.) 
118 
131 
151 


25.8 
62.3 
120.0 
Table 2.—Cake Moisture Content of 
Torvlopsis Utilis Yeast 
Continuous Pressure Filtration 


avg. coke moisture 
wt. % 


pressure drop 
Ib./sq.in 


10 771 
20 757 
30 741 
40 743 
50 72.0 


iw 


| 


Slopes of strarght lines = 
O 
O 


Conn anes 


Fig. 8. Filtrate rate as a function of filtrate 
viscosity parameters of pressure drop; coorse 
grind Irish Moss extract. Basis: 3-min. cycle, 
50% submergence, 1.5 Dicolite 4,200/Ib. 


moss, Orlon 540 filter media 


Sree hed curves represent predicted 
tom higher viscwe ty torte 
Date we cantirmng — Numbers 
hove ponte rote te 


SOS 
drop 


ner? 


TeaTE @aTe 


POUNDS OCALITE 420 
10. Continuous pressure filtrate rates as a 
filter aid concentration. Coarse 
grind Irish Moss 


Fig 
function of 
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laTwos) 


grind moss 
se grind Irish moss 
moss 


MEASURED RATE ~ Cem 


FILTRATE RATE ? 


Fig. 9. Air rate os a function of filtrote rate 


irish Moss extracts. Basis: 3-min. cycle, 


50% submergence, 40 Ib./sq.in. gouge 


experimental data indicated that sufficient driv- 
ing force would establish a relatively noncom 


pressible cake. 


INFLUENCE OF VISCOSITY AND TEMPERATURE 
ON FILTRATION RATES 


With reference to Equation (5), fil- 
tration rate should be proportional to 
the 0.5 filtrate 
Figure 8 is a log-log plot of 
(hr.) 
of viscosity with parameters ol pressure 


power ot viscosity, 
filtrate 
rate in gal (sq.fit.) as a function 
drop lor coarse grind Irish Moss ex 
tract 


been drawn for 


The best lines of slope —0.5 have 
the 


a good agreement was ob 


three sets of data 


points and 
tained, particularly at the higher pres- 
sure drops. Similar results were ob 
tained in other test work indicating the 
validity of the theoretical equation. 
Figure 8 emphasizes an important 
advantage of pressure over vacuum fil 
lhe permits 


temperature without 


tration former method 


higher operation 
danger of flashing or excessive vapor- 
ization, Thus reduced liquid viscosities 
can be achieved particularly with high 
viscosity organic compounds, and filtra 
tion rates are increased by this factor 
as well as by the higher driving forces 
\ striking example of this 


\ crystallized 


obtainable 
is contained in Table 1 
sodium chloride had to be removed from 
a quaternary salt and carrying solvent. 
At about 90° F the 
a probable severe change in 
Leaf 
tempera 


liquid “sets-up” 
indicating 
viscosity with temperature tests 
different 
lable 


would entail the 
temperatures in 


were run at three 
tures, as indicated in 

Vacuum filtration 
employment of 100° FP. 
order to eliminate severe foaming, pre- 
vent solvent vaporization, and provide 
As plant tem 
, continu 


ous pressure filtration has a very pro 


suthcient driving force 
peratures will average 175° F. 


nounced advantage 
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Sizing of Compressor for Continuous 
Pressure Filtration 

Next to the filter itself, the compres 
sor required to furnish the 
force for filtration will entail the second 


driving 
largest capital investment. Because ot 
the larger driving force, gas displace- 
ment expressed as standard cu.ft./min./ 
sq.ft. of filtration area is naturally going 
to be than continuous 
vacuum filtration. 
ing should 
ment of required gas displacement to 


greater with 
Therefore, any test 
program include measure 
minimize this important investment \ 


convenient graphical method for ex 
pressing gas displacement is illustrated 
in Figure 9. Measured air rate (std 
cu.tt sq.ft.) is plotted as a function 
of filtrate rate for three different types 


of Irish Moss extracts at constant pres 


min 


sure drop, cycle time, and submergence 
The filtrate 
tained through changes in viscosity and 
The filtrate rate 
is actually an for permea 
bility of the filter cake under the condi- 
tions stipulated. Thus, permeability in 


creases with filtrate rate and the corre 


variation in rate was ob 
filter aid concentration 


express m 


lation is therefore to be expected. It 
that if 
submergence are 


should be stressed, however, 


cycle time and 
changed, the correlation will not nec« 

sarily apply. It is also noted that wher: 
gas rate through the cake would be ex 
cessive at full pressure drop needed for 
cake be reduced to 


the minimum required for desired cake 


formation, it can 
moisture by proper back-pressuring as 
indicated earlier 


Determination of Precoat and Filter Aid 
Requirements 
Whereas precoat requirements can be 


accurately determined by pilot plant 
testing, leaf tests do not offer the same 


precision. As precoat life is a function 
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must be Later confirming tests were made at vis 
cosities approaching 200 centipoises. The 
data points with corresponding viscosities 
is obvious that it will be impossible to are indicated in Figure 10 and a reasonable 
shave manually the test leaf to an ac- agreement was obtained with predy ted 
results \ filtration rate of 8 gal./he 

at A”) centipoises 


equipment 


of the thickness of cut and 
made on each revolution of the filter, it 


curacy of a thousandth of an inch neces- 


sary for this determination. Rather, desired 
’ viscosity with the result that only O.5 Ib 


drop, results observed on Torulopsis Util 


observation and experience with con- of [icalite 4200/Ib. of Irish Moss was 4st slurry are given in Table 2. As the 

tinuous pressure leaf tests must be re required. With batch filtration, filter aid Ye@*t cell is composed primarily of water 

‘ied upon as an estimation. requirement was 2.11 ib. of Dicalite 4200 im suriace moisture 
Ib. of Irish Moss or a saving of 76.3% in iderably greater than indicated above 
filter aid consumption 

When filter aid must be charged directly 

to the feed slurry in order to obtam a vitter le Se ton 

filterable material, a test program should Filter Cake Moisture Content rt 

be initiated to determine the minimum ¢ selection of proper filter media 

concentration required As continuous In many cases, moisture content in 's extremely important to the suces ot 

filtration results in thinner filter cakes than = ¢he filter cake will be a governing fac continuous pressure filtration Dhres 

batch pressure filtration, appreciable sav tor. This is particularly true where the factors are of primary significances 


ings in filter aid can be achieved if the 
slurry is amenable to this type of opera the filter media should give maximum filtra 


tion. Figure 10 is a plot of filtrate rate in must be dried, or cake washing must 
tien rate consistent with desired filtrate 
gal./(hr.)/(sqft) as a function of filter be performed 


filtrate is the valuable product, the cake 


clarity 


aid concentration with parameters of hil 

trate viscosity for coarse-grind Irish Moss In earlier papers, it wa hown that 2 the filter media must not blindoff with 
extracts. Pressure drop is 40 Ib./sq.an cake moisture per cent for a solid ma sine 

with a 3-min. cycle and 50% submergence terial is a function of the correlating 3 maximum cloth life should be obtoined 
Mons in water st factor (17, 18, 19) 

which Cake moisture correlating factor Downtime for changing filter cloth will 
filter aids This condition plus the high be longer than with continuous vacuum 
viscosity of the extract results in large ) filters a the piping connection amd 
filter aid concentrations when processed / l . 7 shell head must be removed and rem 
in batch pressure filters. A leaf testing stalled. In this regard. the third cri 
program was initiated to ascertain filter As the correlating factor increases, cake 

aid savings with continuous pressure fil moisture content asymptotically approache terion is particularly important where 
tration. The first tests were performed on a minimum value. Thus, it will be observed high temperatures are encountered 
extracts ranging in liquid viscosity from that the greater values of cu.ft./min./4 There is a large variety of synthetic 
400 to 870 centipoise viscosity. As operat and AP obtained by continuous pressur: ind woven wire media that should t 
ing viscosity averaged 200 centipoises, pre filtration will contribute towards a lower 

diction of rates at lower viscosities were moisture content. As this type of filtration &'VE" SeTIous con ideration im all con 
obtained by multiplying the test rate by the permits higher operating temperatures and tinuous pressure filtration, It should be 
square root of the test viscosity divided by thus lower filtrate viscosities, additimal emphasized that significant increases 
the full-scale operating viscosity as dis reductions in cake moisture will be experi filtration rates and reduction im operat 
cussed earlier The smooth curves of enced 

Figure 1) give these predictions for vis As an example of the decrease in moi ing costs can be experienced by em 
cosities of 200, 300, and 500 centipoises ture content with an increase m pressure ployment of the optimum media 
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Recovery of ethylene glycol of low acidity from 


spent antifreeze solutions 


has been accomplished 


through a process embodying continuous vacuum dis- 
tillation of a feed stock that has been excessively 
neutralized with solid sodium hydroxide. The novelty 
of this process lies in the fact that, unless excessive 
neutralization of the feed stock is employed, the re- 
sulting ethylene glycol distillate product will be highly 
acidic and consequently corrosive for use as a heat 


transfer medium. 


RECOVERY OF ETHYLENE GLYCOL 
from spent antifreeze solutions 


he use over extended periods of time 

of individual lots of ethylene glycol 
as a heat transfer medium for the re- 
moval of heat from internal combustion 
engines and other industrial heat trans- 
fer operations is discouraged through 
the gradual fall-off of protection sup- 
plied by the inhibitors present in the 
commercial product, resulting in the 
oxidation of the glycol to corrosive 
acids. The mechanism of oxidation of 
ethylene glycol under such circum- 
stances is believed to take place as 
shown in Figure 1, 

No lor 
ethylene glycol from 
solutions is in commercial use today. 


the recovery ol 


spent 


process 
antilreeze 


Several processes for the recovery of 
glycols from aqueous solutions are pre 
sented in the patent literature (2, 6, 7). 
The Ruys process (6) deals with the 
recovery of polyhydric alcohols such as 
ethylene glycol from dissolved salts by 
subjecting the aqueous glycol solution to 
flash vaporization in the presence of a 
circulating body of oil. In this process the 
alcohol boils off at a lower temperature, 
leaving the salts in suspension in the oil. 
Fisher's (2) employs distillation 
in the presence of a hydrocarbon agent that 
is later separated and reused. 

The final purification steps in the com 
mercial production of ethylene glycol in- 
volve vacuum distillation in order to pre- 
vent decomposition and oxidation that 
would occur if ethylene glycol were dis- 
tilled at its normal boiling point (398° F.) 
Following these lines of approach Gallup 
(3), by a series of laboratory vacuum 
distillation studies, which included neutral 
ization of the feed charge with amounts of 
solid sodium hydroxide, including theo 
retical requirements, produced from spent 
antifreeze solutions ethylene glycol fra 
tions which were as acidic as the original 
feed stocks. Extending this work, Hansen 
(4) used a gas-fired batch still handling 
3.3 gal. feed/hr. In this work Hansen 


process 
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M. B. Glaser and George Thodos | 


exceeded the theoretical sodium hydroxide 
requirements by 25%, but the product 
resulting from distillation at 15 mm. Hg 
(abs.) was acidic. 


Vacuum Distillation Process 


A successful process has been devel 
oped which produces a distillate ethylene 
glycol product representing an acid re- 
duction of 99.8%. 

A simplified flow diagram of this 
process appears in Figure 2. The basic 
unit consisted of an unlagged Olson 
Superflow continuous still without 
plates, constructed from ordinary steel. 
This still has a rated capacity of 50-75 
gal./hr., based on the distillation of low 
boiling naphthas for which the still was 
primarily designed. Heat was supplied 
by steam to a number of tubes located 
in the bottom of the still. Adequate in- 
strumentation was provided to measure 
all process variables. 

The still was fed from a 125-gal. feed 
tank by vacuum through a Simplex con- 


stant level feeder attached to the still. 


Fig. 1. 
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(The feed was heated by heat ex- 
change with the overhead vapors in the 
feed preheater before entering the still.) 
Vapors were continuously removed by 
vacuum, passed through the preheater, 
and then were totally condensed in a 
vertical, water-cooled shell-and-tube con- 
denser. Two 125-gal. tanks were con- 
nected to the condensate line for collect- 
ing distillates of water and ethylene 
glycol, respectively. Vacuum was sup- 
plied by a twin element, two-stage steam 
ejector with an intercooler connected in 
series and a single-stage high pressure 
(160 lb./sq.in. gauge) steam ejector, all 
coupled to a single barometric con- 
denser. 


FEED STOCK 

Large quantities of contaminated 
feed stock were prepared according to 
the procedure developed in the oxidation 
studies described below. 


The problem of obtaining large quantities of 
feed stock of oxidized ethylene glyco! solutions 


Reactions involving the oxidation of ethylene glycol to oxalic acid. 
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Glycolic Acid 
ry H-C-OH 
H H 
+0, HO-C-O 40, 
H-C-OH H-C-OH H-d-0 HO-C=0 
2 
Ethylene Glycol Glyoxctic Oxotic 


= 


- - 


> 


Equivolent Acid Content, of IO of Ethylene Giyco! Solution 


| Fig. 3. Relative oxidation studies of 
ethylene glycol with various oxidizing 
agents. 


processes 


necessitated the development of a method cap- 
acidified 


which, when proportioned with water, produced 


able of producing ethylene glycol 


a feed stock whose acidity was comparable to 
that of a highly contaminated antifreeze solu- 


tion. The apparatus for oxidizing ethylene glycol 


consisted of a 500-mi. flask externally heated 


with on electric heater into which air was 


bubbled continuously through glass tubing ex- 
level. The ethylene 


tending below the liquid 


glycol solution was maintained at temperatures 


of 270-300" F. To the ethylene glycol solution 


were odded various substances to hasten the 
rate of oxidation. These oxidation tests con- 
sisted of processing the following types of 
ethylene glycol solutions 

1. pure ethylene glycol 

2. a solution of ethylene glycol containing 


5% by weight of hydrogen peroxide 

3. a solution of ethylene glycol containing 
5% by weight of hydrogen peroxide in 
contact with iron filings 

4. ethylene glycol and iron filings 

Each studied by 


sampling at periodic intervals and neutralizing 


system was systematically 


Still 


distillation 


pressure overhead rate 


Ib.(H,0)/ 


min 


ib. /sq. 


mm. Hg temp., F in. obs 


1 966 125 2.91 184 
2 91.0 120 2.07 22.7 
3 116 140 2.29 19.0 
a 175 151 2.40 18.2 
5 149 145 2.18 26.9 
6 61.0 115 35.7 


Steom 


pressure 


each sample with a 0.08972N sodium hydroxide 
solution in which thymolphthalein was used as 
the indicator. Thymolphthclein exhibits a shorp 
color change from colorless to blue in the pH 
range of 9.2 to 9.6 (5) 


4) as the nevtralization 


This pH range was 
established by Hansen 
point for ethylene glycol with the use of a line 
operated McBeth pH meter equipped with glass 
The yellowish color of oxidized gly- 
did the blue 
from the 


indicators suitable 


electrodes 


col solutions not interfere with 


thymolphthalein at 
Other 


in this pH range were not found to exhibit o 


color resulting 


neutralization point 


clear color change in the yellow solution 
Besides 


oxidation, 


the acids produced as a result of 


a relatively small amount of alde 


hydes is also formed. This amount is usually less 


then 10% of the acid concentration. Hansen 


(4) attempted to analyze these aldehydes, but 
found that even the most accurate analytical 
methods gave unreliable results. This was due 
to the highly unstoble nature of the aldehydes 
in 


present in the oxidized solutions. Therefore, 


this investigation, no attempts were mode to 


analyze for aldehydes and only the acid con 


Table 1.—Operating Conditions for Removal +f Water from Dilute Ethylene Glycol Feed Stocks 


Material Balance, Ib 


rate water distillate 


batch- 


Ib. / min. feed continuous wise resid 


3.49 685 549 66 55 
3.33 805 568 86 66 
3.63 653 511 8) 35 
3.60 582 436 92 45 
400 166 127 15 16 
3.56 373 166 80 6) 


kettle 


SEE LEBER ILE 
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Fig. 2. Schematic diagram of distillation equipment 
To 
Ow 
ATER Le 
rota 
® ® CONDENSER 
- 
| 
| 
a TANK ® 


tent of the ethylene glyco! solutions wos con 
sidered. 

Results of the relative oxidizing action of the 
various reagents are presented in Figure 3 as 
A review of the 
that the 


a function of time of reaction 


results of this oxidation study shows 


presence of iron filings in ethylene glycol solu 


tions enhances oxidation to a much greeter 


extent than that exhibited for the other cases 


The presence of iron filings in hot glycol solv 
tions produces a hundred fold increase in the 


thet resulting from 


amount of oxidation over 
the use of cir alone after a 24-hr. test, ond a 
fifteen fold increase over the combination of 


ethylene glycol and hydrogen peroxide. There 


fore, the presence of iron greatly enhances the 


oxidation potentialities of antifreeze solutions in 


automobile radiator systems. It is reasonable to 


expect that antifreeze solutions in automobile 


cooling systems are not subjected to such rapid 


ond rigorous reactions since the average 
radiator temperatures seldom exceed 175° 
and the available iron surface per volume of 


solution would not be so extensive as that em 


ployed in these tests 


Composition, Wt. % Ethylene Glycol 


water distillate bettle 


batch 


ve losses feed continuous wise residue 


5 15 2 44 99 
65 22 4 68 99 
26 14 45 4 99 
9 13 2 2) 97 
4 74 5 2 10 97 
46 43 4 50 99 


x 
20 
4 won unge 
: 
| 
Time, Hows P+ Presewe 
= 
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Table 2.-Operating Conditions for Continvous Distillation of Ethylene Glycol from Centemineted Ethylene Glycol Concentrates 


Still Steam Material Balance, |b 
distillation rate ethylene glycol 
pressure overhead Ib. (glycol) pressure rate content of 
run no mm. Hg femp., F min Ib./sq.in.abs. Ib. /min feed distillote residue losses distillote 
7 24 235 0.85 59 479 395 300 8! 14 99.5 
4 33 242 0.58 61 465 306 203 75 28 99.5 
9 26 237 0.73 59 4.82 353 258 71 24 99.5 


PROCESS OPERATION 


Do the prepared feed stock, designated 
sodium hydroxide 
to establish the 


odium hydroxide on the acid 


quantities of solid 


were added in order in 
fluence of 


content of the final ethylene glycol prod 


net Ihe treated feed stock wa ub 
jected to distillation for the continuous 
removal of water as overhead product 


and the intermittent withdrawal of con 
taminated ethylene glycol concentrates 
After sufficient glycol concentrate 
thi distilled 


the continuous removal of ethylene 


were 
accumulated material wa 
for 
glycol as overhead product and for the 
collection of 
kettle product 
final 


contaminated residue as 


Samples of the feed and 


product were analyzed for acid 
tandard 
the 
ethylene glycol contents were accounted 


for 


content by titrating with a 


sodium hydroxide solution, and 


by specific gravity measurements 


The total quantities of feed processed 
for the removal 
166 to 805 Ib. and required a processing 
time that vi vied from 1 to 4.6 hr. The 
feed compositions varied from 13 to 43 


of water vanied trom 


wt. % ethylene glycol. Satisfactory dis 
tillation rates of water were obtained 
at still pressures below 175 mm. He. 


Altogether six runs were made that in 
volved the continuous removal of water 
Results of 
Table 1 


The ethylene glycol concentrates 


these runs are presented in 


were 


subjected to a continuous vacuum dis 


tillation for the recovery of ethylene 
glycol as overhead distillate. (Table 
2). Because of the low vapor pres 
sure of ethylene glycol, this dis 
tillation procedure required pres 
sures below 40 mm. Hg with steam 
available at 61 Ib./sq.in. gauge for 
heating purposes Although higher 


steam pressures would increase the rat 


of ethylene glycol distiliation, this ad 
vantage would prove detrimental to th 
since the higher temperatures 
in the kettle tend to 


favor both oxidation and decomposition 


process 
resulting would 
of the ethylene glycol. In view of these 
limitations, absolute pressures below 40 
Hig were employed for the more 


When 


the absolute still pressure was increased 


mm 
efficient operation of the process. 
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to 40 mm. Hg, no distillation of ethyl- 
ene glycol took place and, consequently, 
for the unlagged equipment used in this 
investigation this pressure was consid 
considerable heat 
the distillation 
of ethylene glycol, the rates of distilla 
Limi 


ered limiting. Since 


losses occurred during 
tion were correspondingly lower 
tations on both the equipment and the 


system made it impossible to 


at 


vacuum 
operate till pressures below 24 mm 


PURITY OF DISTILLATE PRODUCT 


Specific gravity determinations on the 


ethylene glycol distillate product indi 


cated contents for this compound of 
99.5% Titrations with 0.08972 
N-NaOH solution by the use of thy 


molphthalein as an indicator established 
a sodium hydroxide equivalent normal 
ity for pure ethylene glycol of 0.000915 
Similarly, the acid contents of the un 
treated feed stocks were determined and 
found to range from 0.0532 to 0.0715 
When these 


with an 


feed stocks were neutralized 
of 


ethylene glycol distillates were produced 


EXCESS sodium hydroxide, 
whose acid concentrations approached 
the normality of pure commercial ethyl 


ene glycol The acid contents of feed 
stocks used and distillate products pro 
duced are presented in Table 3 along 
with the extent of feed neutralization 
employed in each case. For the three 
runs, the acid reduction based on the 
original feed was 99° or better. In 
the similar work of Hansen (4), in 


which theoretical sodium hydroxide re 
were used, the 
to 


quirements up to 125% 


maximum acid reduction amounted 


92%. In this work, for the comparabk 
conditions represented by run 7 (Table 
3), the 99.3% 
The presence of considerable amounts o1 
acid the distillate 
product obtained by Hansen (4) is at 
tributed of the 
material in the still resulting from lo 


acid reduction became 


in ethylene glycol 
to the decomposition 


calized heating produced in the exter 


nally fired still; whereas in this work 
this difficulty was avoided by using 
team as the heating medium 

From the foregoing results, it is 
reasonable to expect that the ethylene 


glycol product resulting from the dis 


tillation of an acid feed stock employing 


50-75% excess solid sodium hydroxide 


a neutralizing agent would be suit 


able when properly inhibited for use as 


as 


a permanent antifreeze solution 
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Table 3.—Acid Contents of Feed Stocks and Ethylene Glycol Distiliates 


g. NoOH Added 


Acid normality ‘g. ethylene 

runs of feed stock glycol in feed 
7 0.0715 0.0327 
8 0.0532 0.0292 
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The acid normality of pure commercial ethylene glycol is 0.000915 
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producing New Methods of 
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HEATER DESIGN 


plant of Lion Oil Co 


This study is primarily a first step in the development ¢ 
of a method of evaluating the performance of the 
radiant combustion sections of fuel-fired heaters and 
boilers. Such a method should be useful both as a 
means for designing new equipment and for compar 


ing the operating performance of different furnace 
designs on an equitable basis 


Chemical Construction Cor, 
L. Jd. MeCarthy 4 
New York, 


OF HIGH TEMPERATURE HEATERS (™ 
and... The Chemico Heater 


RADIANT DESIGN 


F’. hired heaters of various types, m heat transier with the important var The burners are arranged in the floor of the 4 
cluding high t mperature reaction tables heoter and fire vertically upward. With o group q i 
heaters, refinery heater and = steam It is shown that the same general of burners in each of the four radiont sections n. 
boiler are, and will continue as an type of equation 1 ap] licable to the the heat is radiated directly to both sides of 5 
important element in much of our radiant sections of refinery-type heaters the tubes and to the refractory wall which re a 
chemical plant and industrial construc and steam boilers and that the constant radiates to the tube bonks 
tion. Most fuel-tired heaters and boilet in the equation vary with the geometri The flue gases trovel vertically upward, poral & 
include a radiant combustion chamber cal arrangement of the furnace enclo lel to and on both sides of the tubes to the = 
in which the fuel is burned and in _— sure, heating surface and burnet top of the radient chamber ot which point they : 
which a substantial portion of the Specific equations are «e veloped tor enter a refractory collecting duct which is ar 4 
heat released in the chamber is trans a number of different furnace types on ronged in the form of @ crow end through .. 
ferred to the absorbing surface by di which performance data are available which the upper ends of the heating tubes pro dl 
rect radiation ancl = the performance of the different ject. This cruciform duct serves to bring the five 
Relatively few publications have pre furnace types is compared ares inte closer contact with the tubes of their 
sented actual pertormance data on the upper ends and one leg of the crow serves os 
radiant heat transter obtained in com Description of Chemice Reforming Heater an outlet five through which the flue gases ore 0 
mercial units and it is only within re q 
cent years that accurate data have been The Chemico reformmyg heater wa : 
A view of an individval tube is shown in 
published on the performance of the developed specifically for the high tem 
radiant boiler furnace sections of cen perature conversion of hydrocarbon ene 5 
tral station boiler One of the reasons and steam to hydrogen. TI operation The Avid being hosted enters the tube at its : 
for this, no doubt, at least im the case requires the passage of a mixture of the upper end through nozzle A, flows downward a 
of central station boilers, is the ex two materials over a catalyst contained  ‘*rowgh the catalyst to point B, the lower end 
treme complexity of making a carefully in heated tube wherein the o-called of the tube adjacent to the burners. During this 
conducted test and isolating the pertor methane-steam reaction takes place. The time it is absorbing heat from the radiant section 
mance of the radiant section from the reaction is highly endothermic and heat & %e furnece. At the lower end, the Avid 
halance of the unit required for the reaction consider enters the inner tube reversing direction and 
In the present paper one specific type ibly greater than the ensible heat re flowing upword to leave the tube at its upper 


Cc 
ot high temperature radiant heater (the quired to raise the temperature ot the end, point During its upword pomage 
through the inner tube, a substantial quantity 


Chemico Reforming Heater) is de mixture 
scribed and its us ique features are di An isometric view of th heater of heat is transferred to the gas flowing down 
cussed in some detail Original per hown in Figure 1 word in the annulus between the inner ond 
formance data on everal Chemico ovter tube. The heot thus exchanged reduces 
heaters are presented together with a1 it consists of a vertical, cylindrical steel shell by this amount the quantity of heat to be 
equation which correlates the radiant lined with suitable refractory transferred from the radiant chamber to the 
The heot absorbing tubes ore arranged to main or outer tube, and reduces proportionotely 
Dota covering pages 15-23 of manuscript, hang vertically in whet ore esentially four the furnace load and fuel burned 
Table 5-8, and Figures 9-13A ore on file (Docu banks or rows radiating from the center of the 
ment 4791) with A.D.|. Auxiliary Publications jecrer to the circumference. This serves to Many heaters of this type are being 
four identical radiant-combustion zones the range of 1,300 to 1,550" F. and with 


$3.75 for photoprints 
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Table 1.—Tube Arrangement Chemico Heaters 


1. Heater number 

2. Tube, O.0., in 

3. Tube, heated length, ft 

4. Tube, centers, in ve 

5. A,external heated tube surface, sq.ft 

6. Exposed refractory, wall surface. sq.ft. 


a ww 


7 
18 


CATALYST 


Fig. 2 tube 


Heater 


Heater number 
Test number 
Fluid temp. inlet catalyst 
Fluid temp. outlet catalyst 
Fluid temp. leaving heater .. . 
H-total net heat input (B.t.u.)/(hr.)(10~) 
Heot distribution 

Absorbed by tube surface Ac . 

In flue gas leaving heater 

Radiation & unaccounted 


Per cent excess air . 


Flue gas temperature, ° F 
W-five gas (Ib.)/(hr.)(10™) 
R, heat transfer rate B.t.u./(sq.ft.)/(hr.) 

Ac 
(M)(10"*) 

w 


Equivalent heat trans. rate (a) 


Avg. tube skin temp., © F. (b) 


Fraction of heat H absorbed; item 8 divided by item 6. . 


1 2 3 4 
9.125 9.625 8.625 9.125 
24.42 24.42 23.42 23.60 

16.5 16.5 16.0 16.5 
1170 1235 1060 1130 
1589 1589 1550 1530 
tube skin temperatures as high as 

1,800° F. 

Under such heating conditions, the 
tube-and-furnace arrangement  (illus- 


trated) serves to permit maximum heat 
transier for any given tube skin tem- 
tube-and- 
metal temperature than can be obtained 
operating under 


perature and permits lower 


in conventional heater 
the same service condition. 
Apart from the thermal advantage, 
of this inner tube has certain 
mechanical advantages of importance. 
The unusually high metal temperature 
in thi leads to a 
linear expansion of approximately 5 or 
6 in. in the length of the tube 

With the use of the inner tube and 
thus with the inlet and outlet brought to 
the upper end of the large outer tube, 
it 1s pos 
end and permit its free expansion 
downward, The end is simply 
ruided and permitted to elongate freely 
This eliminates 
train imposed by reac- 


the use 


type of operation 


ible to support it at the upper 
lower 


in an insulated housing 
any mechanical 


tion at the lower end 


Table 2.—Test Data Chemico Heoters 

1 1 

4 20 22 
647 620 608 
1215 1150 1201 
1080 1020 1030 
29.50 24.50 20.31 
16.60 13.27 11.20 
12.40 10.70 8.85 
50 53 26 

34.0 55.0 56.5 
1485 1383 1369 

30.5 28.75 24.1 
14,200 11,350 9,400 
25.2 21.0 17.4 
097 0848 084 
15,300 12,200 10.500 
1325 1225 1225 
565 540 550 


The tubes are arranged for the 
parallel flow of fluid through all tubes. 
Each bank of tubes is connected to an 
inlet manifold and an outlet manifold 
at the upper end. The design problems 
in connection with handling of the hot 
fluid leaving the heater are considerably 
simplified by the fact that its tempera 
ture has been reduced as much as 300 
or 400° F. in passing upward through 
the inner tube. With a fluid tempera- 
ture as high as 1,500° F. in the catalyst, 
the fluid temperature leaving the heater 
may be below 1,100° F. This reduction 
in fluid temperature is clearly indicated 
in lines 4 and 5 of Table 2. 


Heat Transfer in the Chemico Heater 


The problem of heat transfer in the 
radiant furnaces of boilers and tubular- 
type petroleum heaters has been studied 
by a number of investigators and sev- 
eral equations and methods have been 
developed as a means of predicting heat 
this 
Reviews of these 
given in papers by Wilson, Lobo & Hot- 
tel (8), Lebo & Evans (4), and Wohl- 
enberg & Mulliken (9). 

None of the equations or methods de 


appears ap 


type of 
methods 


absorption in equipment. 


have been 


veloped to date, however 
plicable to the Chemico heater and its 
performance be satisfactorily 
predicted by their use. This i 
prising in view of the radical difference 


cannot 
not sur- 
in the arrangement of the heating sur- 
face in the Chemico heater compared to 


conventional heaters; also, the operating 


1 2 3 4 

1 1 1 
621 735 650 500 
1350 1400 1200 1492 
1080 1195 932 1050 
17.26 35.45 20.62 24.10 
8.14 19.75 11.70 13.74 
8.85 15.20 8.10 9.65 
27 50 82 71 

100. 15.0 30.0 22.0 
1329 1690 1410 1525 

26.15 32.0 21.1 23.0 
6,950 16,000 11,000 12,100 
14.8 28.7 19.5 214 
066 098 105 
8,050 17,800 12,900 14,200 
1300 1525 1275 1425 
A470 565 570 


(a) This “equivalent heat transfer rate” is the rate which would have been required for the same heating operation if there had been no heat trans 
ferred from the inner tube. 


(b) Taken with optical pyrometer and considered accurate to approximately 25 to 50° F. 
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temperatures of the heat absorbing 
medium and the tube skin temperatures 
in steam-methane reforming operations 
are much higher than in boilers or 
petroleum heaters. Reference to Table 2 


will show, for example, that average 
tube skin temperatures in the reforming 
heaters discussed herein are in the 
range of 1,225 to 1,525° F., which is 


500° higher than 
studied by 
most 
below 


approximately 400 to 
heaters 

wherein 
are 


in the petroleum 

Lobo and cow: rker 
the tube skin 
900° F. and only a few in the range ol 
900 to 1,000° F. There is an even 
greater difference in tube skin tempera 


ol 


temperatures 


tures when compared to steam boilers 
In boilers the tube wall temperature 1: 
usually within 50° F. of the saturation 


temperature of the steam 

A complete study of the heat transtet 
effects in packed tube heaters of thi 
type would require a careful investiga 
tion of the heat trar 
within packed tubes at high tempera 


fer phenomenon 


ture wherein conduction, radiation 
and convection each play a part. This 
study would be necessary for the pur- 


of predicting the tvbe skin tem 
which in turn have an effect 
on over-all heat transfer. The problem 
ransfer within the packed tube 
is complicated further by the fact that 
the packing material in this instance i 
t and that the 


pose 
pe ratures 


a cataly major portion ot 


the heat transferred into and through 
the packing is utilized in the reaction 
and does not appear as sensible heat in 


the material being heated. Although 
there is some published data on heat 
transfer in packed beds, it is, in gen- 


eral, directed to comparatively low tem 
perature operations and does not appear 
applicable to the present case. 

Although in this presentation, no at- 
tempt has been made to study the prob- 
lem of heat transfer within the packed 
tube because of its complexity, its im- 
portance, however, hould not be over 
looked. Reference to Table 2 
that the temperature drop through the 


shows 
packing 1 considerable and it must re 
ceive due 
excessive tube temperatures are to be 


consideration in design if 
avoided 

Specifically in the present study of 
seven tests on four different heaters, 
a method of predicting over-all heat 
transfer and heat absorption efficiency 
is based on 


has been developed, which 


the firing condition or heat generating 


conditions only. Other factors which 
influence heat transfer have not been 
included in the present correlation as 
they are in effect constant (or vary only 
within narrow Weuwts) for the type of 
heater and operating conditions under 
study. 

As seen from Table 1 the furnace 
are similar in physical design and use 
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the same tube arrangement; also the 
ratio oft the tube pacing to tub 
diameter is virtually constant. The 
same holds true also for ratios of re 


surface or furnace volumes t 
The skin temperatures of 


high 


Iractory 
tube surface 
the tubes also, although relatively 
all within a limited 
temperature. These factors 
constant 


are nevertheles 
range of 
therefore, in a 


the present study and 


are, ense 
periormance, a 
related 


the 


mentioned previously, has been 
the important 
firing condition 


The performance data on the heaters 


only to variables in 


considered unusually precise are given 
in 1 able 2 

In each case, a mixture of natural ga 
and steam or of natural ga team, and 
carbon di de enter all furnace tubes at 
the upper ends ‘ar flow lownwar« 
through the catalyst-filled tube all tubes 
perate in paralt eachion pl t 
leave the catalyst bed at the lower end « 
the tubes and flow upward throug the 
immer tubes leaving at the upper er where 
eacl bank of tubes is connected to a 
mMiat ifold 

Fig. |. Chemico 


reforming heater 


meter 


curate 
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Table 3.—Refinery Heaters—Type 8 & E 


Heat Heat Rate of 
Tube input absorbed heat transfer 
line Heater Heoter Test surface (4)(10 *) q Re 
no type no no a Acp (B.t.u.)(10 *) a Acp w (B.1.u.)(10 (B.t.u.)(10 
1 6 2 ! 756 24.58 32.5 0638 10.73 14.20 
2 2 20.94 277 0488 6.30 8.33 
3 3 19.55 25.8 0542 7.24 9.56 
4 4 23.55 31.1 .0860 11.58 15.30 
5 5 22.16 29.3 0870 11.24 14.85 
6 6 25.46 33.6 0805 11.80 15.60 
7 7 26.71 35.3 0716 11.39 15.10 
% 8 27.78 36.7 0722 11.36 15.0 
y 9 19.28 25.5 0505 7.18 9.49 
10 10 20.23 26.7 0515 7.64 10.10 
W W 14.58 19.2 0695 7.37 9.73 
12 12 14.30 18.9 0756 7.75 10.25 
13 13 16.13 21.3 0622 7.55 9.97 
\4 14 17.84 23.6 .0602 7.96 10.50 
15 15 23.40 3.9 0614 9.73 12.85 
16 16 18.54 24.5 .0807 10.14 13.40 
7 7 20.64 27.3 0734 10.09 13.35 
18 6 4 1 1343 38.33 28.5 0875 18.78 13.97 
9 2 41.84 31.1 0780 19.13 14.24 
20 3 39.09 29.1 0748 17.17 12.77 
21 4 34.65 25.8 0741 15.25 11.35 
22 5 54.94 40.85 0721 23.68 17.60 
23 6 44.59 33.20 0712 17.58 13.08 
24 7 46.11 34.30 0703 18.09 13.45 
25 6 9 1844 81.56 44.30 44.60 24.2 
26 2 83.01 45.0 .102 44.63 24.2 
27 3 79.07 42.85 1125 42.71 23.15 
28 4 85.90 46.50 0936 41.48 22.50 
29 6 12 1 1197 48 48 40.5 .0832 24.88 20.8 
30 2 41.66 34.9 .0733 20.03 16.75 
31 6 17 ! 887 42.19 476 0778 16.89 19.0 
32 6 18 ! 965 39.99 414 0782 7.41 18.05 
33 2 40.60 42.1 0778 17.46 18.08 
34 3 39.79 41.2 0670 15.52 16.08 
35 E 6 1 1908 88.56 55.2 113 45.66 28.4 
36 2 90.04 56.0 .1127 45.46 28.2 
37 *e 7a ? 3610 184.7 51.1 .1008 104.6 29.0 
38 7b 1 3698 138.6 37.4 .0880 74.1 20.04 
19 1820 87.5 48.1 .0635 32.97 18.10 


Table 4.—Refinery Heaters—Type C & D 


Heat Heat Rate of 
Tube input absorbed heat transfer 
Line Heater Heater Test surface (H)(10 q Re 
no type no no a Acp (B.t.u.)(10*) a Acp w (B.t.u.)(10") (B.t.u.)(10 *) 
1 Cc 3 1 2255 46.93 20.8 .085 24.66 10.9 
2 2 56.41 25.0 0667 23.61 10.45 
3 3 50.32 22.3 0948 26.61 11.8 
4 4 51.86 23.0 0925 27.03 11.20 
5 5 56.99 25.2 0734 26.17 11.58 
6 6 64.96 28.8 089 34.93 15.47 
7 7 62.22 27.6 082 31.04 13.75 
4 8 60.56 26.8 0797 29.36 13.00 
9 W 49.03 217 .0633 19.92 8.85 
10 12 52.50 23.3 0715 23.56 10.43 
WW 18) 5 ! 2303 50.57 22.0 .0662 21.11 9.16 
12 2 54.4) 23.6 0637 22.40 9.72 
13 3 57.96 25.2 0714 26.27 11.40 
\4 D 13 1 2108 56.36 26.75 1247 34.53 16.4 
15 14 2108 46.10 21.87 113 26.09 12.4 
16 D 15 ! 1928 52.46 26.25 125 31.01 16.1 
17 18) 16 ! 2108 58.46 27.75 1135 34.45 16.35 
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ks on 


ineter 


ire at least two cross 


inlet flow 


there 
the accuracy ol 

The heat 
calculated in all case 


absorbed by the tubes was 


from the measured 


flow of the reactants to the heater and 
the analysis of the natural gas to the 
heater and the reformed gas leaving the 
heater I he heat capac ities heat ot 


formation, and heats of combustion ol 
ill the 
established 

The total net heat liberation by fuel 
and air is denoted by H. This includes 
the sensible heat (above 60° F.) of the 
combustion air entering the heater plus 
The 


gases in the process are well 


the heat of combustion of the fuel 
fuel gas was measured on recording flow 
meters and analysis and heating values 
were available in all cases. Excess air 


and combustion air were determined by 


flue gas analysis and carbon balance 
against fuel; recording CO, meters 


were used in some tests and Orsat analy 
is in others 
used in all tests 


Preheated air was 


ind the sensible heat in the combustion 
air was determined by thermal balance 
over the air preheater. The heat given 
up by the flue gas is taken as the sen 
ible This 


corrects for that portion of air which is 


heat in the combustion air 
not preheated and enters as leakage im 


the furnace casings or is aspirated di 


rectly by the burner without benefit of 
preheat 


The temperature of flue gas leaving 


the furnace was measured by thermo 
couples located in the exit flue The 
location such that no tubes or cold 


surfaces are within radiating range of 
the couple 

The residual heat in flue gas leaving 
the heaters is determined by this tem- 
quantity of flue gas 
fuel 


irbon 


perature and the 


as calculated from measurement 


flue ga analy and balance 


The heat lost by radiation from the 


furnace shell to the urroundings 1s 
taker “4 the difference between the 
total heat input #7 and the sum of the 
heat absorbed.ayy the tubes plus the heat 
content of the’ flue ga This is really 
1 radiation plus unaccounted loss and 


varies tor the tests herein trom approxi 


mately 1.3 to 4.0% of the input #7 
most value ire below 2.0% 

Perfor ce data n the several 
heate ind the factors with which heat 
transter rate ire correlated are given 
in Table 2 The data are plotted in 
Figure 3 

In Figure heat transfer rate 
B.t.u./(hr.)(sq.tt.) is plotted as a fun 
tron factor 


10-3 \ H x 10-4\ 3 
and 
) u ) 


The equation of the line plotted in Fig 


ure 3 15 


ke 1370 ( Hi x 10 ” 
Hx 10-4 
) 


(H)(107%)/de wa 
heat 


chamber 


The first 
relation hip 


lacton 
simple between the 


liberated in the combustion 


and the amount of heat absorbing sur 
iace exposed to direct radiation trom 
the flame and combustion product It 


may the firing rate ol 


the heater 


thought ola 


factor but is 


The second factor 
not a quantitative or rate 
heat 


and an 


a measure of the intensity of the 


combustion indirect 


process 
measure of the theoretical flame temper 
It is fully 


type and heating value of the 


ature determined from the 


fuel, the 


excess air, and the air preheat; it is not 


necessary to know the actual values of 
He and ul 

For example has ny the type ot fuel 
excess air, and air probe it, one cal 


imple calculation determine the pounds 

of combustion products (wet basis) pro 
duced for each 10,000 B.t.u. in fuel plu 
air 


And if this is given the value Y, then 


l (#1) (10~*) 

Ww 

and design, the 
value of X 


based on the type and heating value of 
the fuel to be and the 


In heater calculations 
practice is to calculate the 
used expected 
combustion conditions as to excess ai 
and air preheat, if any 

The average deviation of the test data 


values calculated by the above 


equations is 2% and the 


from the 
deviation is 5% 

Subsequent studies on other types of 
fact that the yet 


furnaces confirmed the 


eral equation 


C(A)*( (2 
can be used for correlating the pertor 
mance data of a wile riety of radiant 
furnace differing greatly in design 


The value of the constant C at 


exponents «© and ippear to be det 


mined primarily by the geomet ‘ 
rangement of the furnace em ure 
rangement ot heat ur ‘ i 
et econdary tactor i obal 
nace volume, type of fue irea ol re 
lractory urtace andl possibl other 
The tern and of course, are 
the heat input #7 per unit of surtace 
area and per unit wewht of combu 
tion products as used in Equation (1 
I hee exponent ot these ter ire epa 
rately determined trom the test data by 
means of a logarithmic plot of selected 
runs or test the exponent o he / 
term requiring a plot of Ay eat 
transter rate tor a number of test pom 
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or runs in which the AB term has a sub 


tantially « tant value: the 


of the B term 


exponent 
imularly determined 
t pomts having a con 


tant value tor 4 


Trensfer in Refinery-Type Heaters 

In view of the satisfactory results ob 
tained by the use of Equation (1) for 
data on the 


heater it 


correlating heat transfer 


high temperature reforming 


was considered of interest to determine 
what the app! ition of a simula method 
to other tvy of heater or turnaces 


would yield 


\ prelimimary study was made of the 


performance data on the refinery-type 


by Wilson, Lobo, and 
the 


heater 
Hlottel (&) ma 


reported 


heater cov 


ered by Lobo and Ewans (4). The first 
paper used some ixty-two tests on 
twelve different heater and the .econd 
paper eighty-five test on mneteen 
heater 

The tests on five of the heater re 
ported in the first paper were used 
wwain in the paper by Lobo and Evan 
(7) and many difference ire noted 
n the performance data for thes 
heater is reported in the two paper 
lhe data as reported by Lobo and Evan 
(7 vere used therefore im further 
the isstumption that the 
change noted i the later payne re 
flected correction to the earler data 

The test data in the Lobo and 
evan (4 tudy, cover work 
even typ of heater which differ 
idely im pl cal desigt lhe ditferent 
ty ire dentihed by the letter vn 
wl {ftw G Phe preliminas 


SURFACE » 


EXTERNAL 


9 
z 
/ 


at 
+ 


Fig 3 Heat transfer, Chemico heoters 


Equation 


. 
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Table A. 
Empirical Theoretical 
Equation Equation 
(8) 4) 

Type-B heoter (avg. of 34 tests) . Eq. (3) 1.025 95 97 
Type-E heater (avg. of 5 tests) Eq. (3) 1.05 1.05 1.06 
Type-C heater (avg. of 10 tests) Eq. (4) 997 95 99 
Type-D heater (avg. of 7 tests) .. Eq. (5) 1.004 96 97 
of the data appeared to indicate that MEAT TRANSFER TYPE-D HEATERS 
possibly the most useful result would 


be obtained by studying separately the 
different types of heaters in an effort 
to establish whether or not the physical 
difference in design could be related to 
difference in heat transfer performance 

The heaters included in the present 
tudy types B, C, D, and E as 
illustrated in Figures 4A, 5A, and 6A. 
The type E heater is not illustrated as 
it is type B except that 
it radiant section with 
common convection 


are 


to 
double 


imilar 
has a 


tubes 


HEAT TRANSFER TYPE-B AND -— HEATERS 


The data for this study are given in 
Table 3. 

In an analysis of the data on the 
refinery heaters the practice of the 
authors of the original papers on the 
heaters (2, 3) been followed 
and for external tube surface the equiv- 
alent cold plane a Acp as developed by 
Hottel (3) has been substituted. This 
gives a different value for the constant 
C in the general equation from that if 
actual external were used. It 
does not however affect the values of 


the exponents, 
In Figure 4 


has 


surliace 


H 1074 


H x 10-4 
aAcp 


u 


( 


is plotted against heat transfer rate Re 
in B.t.u./sq.ft. a Acp. The equation 
determined from this plot and applying 
to the type B and E heaters shown in 


Figure 4A is: 


R 
H x 10-8 


11,400( —) ( 
aAcp 


HEAT TRANSFER TYPE-C HEATERS 


H x 10-4 
W 
(3) 


Figure 5 is a plot with data from 
Table 4. The equation for heat trans- 
fer in the C-type heater (Figure 5A) 
as determined from this plot is: 


Ke= 
1,450 


10748 


aAcp 


(4) 


This vertical tube, cylindrical shell 
heater is in wide use today with various 
These 
even tests on five different heaters pro- 
vide sufficient data to establish an equa- 
which correlates the performance 
data of the heaters. 

Figure 6 is a plot of the data on the 
D-type heater (shown in Figure 6A) 
and the equation for its performance is: 


Re = 
1.18 / H x 10-*\ 
w—) 


1,400 10 
A 
(5) 


aAcp 

Wilson, Lobo, and Hottel (8) devel- 
oped a modification of the Orrok (6) 
equation to correlate the data on their 
heaters. Lobo and Evans (4) suggested 
theoretical equation based on _ the 
fourth power law including the use of 
an over-all exchange factor to correct 
for flame emissivity, arrangement of re- 
fractory, and volume and shape of com- 
bustion chamber. They compared the 
caleulated values of heat absorbed as 
determined by both equations with the 
actual values as found in the tests 
Table A is a summary of a similar 
comparison including the values deter- 
mined by Equations (3), (4), and (5). 


modifications in details of design. 


tion 


a 


The above comparison confirms the 
fact that the proposed equations give a 
slight though not significantly better 
correlation than the Lobo and Evans 
theoretical equation. The simplicity of 
the equations and the fact that they 
provide a direct graphical comparison 
between different designs would appear 
to be an advantage in their use 


Comparative Performance Refining Heaters 
and Reforming Heaters 


After a development of the different 
performance equations of the several 
heaters previously discussed, it is pos- 
sible to compare their performance 
operated under identical firing 
conditions—at the same rate of heat 
input H and with the same excess air 
for all heaters. 

In Figure 7, the type-B and -E heaters 
are compared with the type-D heater 
over a wide range of heat input H and 


when 
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with excess air constant at 30%. This 
comparison shows clearly that the type- 
B and -E heaters give a greater heat 
input per square foot of equivalent cold 
plane surface. 

In Figure 8, the comparison includes 
the Chemico on 
heat transfer per square foot of external 
surface. In spite the considerably 
higher tube wall temperature the heat 
transfer is markedly in the 
Chemico heater because of the fact that 
both sides of all tubes are exposed to 
direct Stated 


heater and based 


ot 


greater 


radiation, another way, 
the effective cold plane for the Chemico 
heater per unit of tube surface is con- 
iderably greater than for the refinery 


heaters with which it is compared. 


Heat Transfer in Steam Boilers and 
Superheaters 


In recent years, some extremely inter- 
esting work has been done in the testing 
of large central station boilers. Most of 
the work has been published and subject 
to considerable study. 

The methods of correlating 
heat transfer data have been applied to 


above 


several of these boilers and to a 


superheater 


team 
The projected area of the 
used as Ap. The 
, ¥, and y in Equation (2) 
are given in Table 5 along with refer- 


water wall surface i 


values of ¢ 


ence to the original test work. Details 
of these correlations are on file with 

The correlation of heat transfer 


by the use of Equation (2) with the 
constants indicated for all of the boilers 
and superheaters listed in Table 5 gives 
a more satisfactory correlation of data 
than methods previously used. It 
permits comparing performance of the 
heaters or boilers on 


also 


a more equitable 
basis. 


7 
| 10 
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| 4 


Fig. 6. Heat transfer, type-D heoters, 
Equation (5). 
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Equation (3) 


Fig. 5. Heat transfer, 
Equation (4). 
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Fig. 6A. Type D. 
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Fig. 5A 


Fig. 7 
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Table 5.—Equations for Steam Boilers and Superheaters 


Equation (2) 
Literature Cited Fuel c x y 
Reid, Cohen, Corey (7) pulv. coal 7,200 75 70 
Corey and Cohen (2) pulv. cool 8425 0.70 0.70 
Blizzard (1) oil 8,500 08 1.0 
Mumford and Corey (5) nat. gos 13,250 0.7 0.87 


Notation 

4 

A ’ or 
Ac Acp Ap 

Ac external area of heat absorbing sur- 
face, sq.ft 

Ap projected area of heat absorbing sur 
face, sq.ft 

a Acp equivalent effective tube surface 

6 
w 

c constant in general equation 

” total net heat input (L.H.V.) above 
60° F. in fuel and air, B.t.u./hr 

R, heat transferred to the tube surface 
as external tube 
surface) 

Re heat transferred to the tube surface 
os a Acp) 

Rp heot transferred to the tube surface 


os B.t.u./(hr.)(sq.ft. projected area) 
w ib. flue gas (wet basis) leaving rad- 
lant section/hr 
x Ib. flue gas, wet basis/ 10,000 B.t.u. in 
fuel plus air (L.H.V.) 


x exponent of terms A 
exponent of terms 
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Appendix 

The present study differs from that 
of most earlier investigations in several 
particulars: first the direct use of heat 
transfer rate in correlating the data and 
as a measure of performance. Most 
prior studies use instead the fraction 
per cent of heat input which is absorbed 
by the cold urtace In steam boiler 
work, the traditional method is the use 
ot turnace efthcrency 

It is the author's belief, after numer 


correlation by other 
heat 
better 


the design or operating variables thar 


ou attempts at 
that 
us eptible to 


method transfer rate } 


correlation with 
is furnace efficiency. Clearly, it is more 


sensitive to changes in these variablk 


For example, in the series of tests on 
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the Chemico heater, as shown in Table 


2, the heat transfer varies from 6.950 
to 16,000 B.t.u./sq.ft., or a change of 
230%, while effi ency varies from 47 


to 57%, or a change of approximately 


22% over the lower value. In the case 
of the fired steam superheater 
furnace, Figure 12A (A.D.I.) there is 


a tenfold change in transfer rate with 


direct 


a change in absorption efficiency from 


23.3 to 39% or less than a_ twofold 
variation, 

Again with reference to Table 2 
(lines 14 and 19) of the Chemico heater, 
it will be seen that there is no con 
sistent relationship between heat trans 
fer rate and the fraction of heat ab- 


sorbed, In particular, for high tempera 
that a direct 
fraction 


ture heaters, it appears 
determination of efficiency or 
correlation with a 
than 


This 


extent on 


absorbed requires 


more complex set of variables 


when heat transfer rate is used 


may be true to a lesser 


boilers or furnaces with low tube tem 
peratures 
Most been in 
fluenced by the early work of Orrok and 
the Orrok 
Probably 


used by 


investigators have 


various forms of equation 
its most 
accurate Read, 
Cohen, and Corey (7) in analyzing the 
furnace shown in Figure 9A 
(A.D.1.). When plotted for the clean 
tube test this heater, it 
gives a quite reasonable correlation with 
an average the test data 
from the line of the equation of 1.94% 


have been proposed 
modification is 


data on 
conditions on 


deviation of 


and a maximum deviation of 3.64% 
Equation (6) of the present paper gives 
an average deviation of 1.37% and a 


maximum of 2.900; 

If applied over a wide range of heat 
case of the 
steam superheater furnace, Figure 12A, 


(A.D.1.) it will be seen that as pointed 


input, however, as in the 


out by other (7), it falls far short of 
presenting «a good correlation except 
over a limited range. In this imstance, 
the test points for the higher range or 


for the lower range of heat transfer can 
he spotted fairly close to a line repre 
enting the equation, but depending on 
which i 


other 


given weight in the plot, the 
suffers seriously. It is not possible 


to draw a satisfactory line for this equa 


tion with all the test data being used 
The original Orrok equation states 
that furnace efficiency varies inversels 


as the square root of the heat input. The 
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use of the 
the heat input term has persisted in all 
author is 
aware and the equation has been applied 


Ya power as the exponent of 
which the 


modifications of 


to widely different heater designs. It 


has been shown in the present study 
that when heat transfer rate is related 
to heat input H/, the exponent of the 


heat input term differs markedly with 
various designs of heater 


Similarly, various modifications of 
the Orrok-type equation state that fur- 
the 
flue gas 


heat ratio (7) taken to the first power 


nace efhciency varies inversely as 


air/fuel ratio (&) or the 
This flue gas per heat ratio is the re- 
ciprocal of the term H/W as used in 
Again, it seems clear 
from the present investigation that heat 


the present study 


transfer (as distinct from efficiency) 
although varying with H/W does not 
have as simple a relationship to it as 
many assume. As shown in the present 
study, the exponent of the H/W term 
differs markedly for different designs. 

One of the basic shortcomings of the 
Orrok-type equation is the fact that it 
possible the 


indicates as theoretically 


absorption of 100% of the heat intro- 
duced into the combustion chamber, 
whereas in truth the theoretical maxi- 


mum absorption is set by the tube wall 
temperature and could only be achieved 
the combustion products 
cooled to this temperature. The higher 
the tube wall temperature the greater 
the degree of error this introduces. 

It appears the present 
study and particularly from analysis of 
the original the steam 
boiler tests that a number of factors not 
covered by the usual equations or meth- 


when are 


clear from 


references on 


ods of predicting heat transfer have at 
least a secondary effect on performance. 
These include burner position, length of 
gas path, location of flue outlets and gas 
impingement on the heated surface. 
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new design method is certainly 
A worthy of consideration if it can 
save many hours of calculating time, 
and yet produce results consistent with 
the accuracy of the data. This paper 
describes a method tor designing light 
hydrocarbon thermal cracking units 
which requires approximately one quar 


ter of the time needed to determine the 


ame fe ults by the tepwise trial and 
error procedure now in general use 

The usual stepwise integration (J) 
imvolves trial and error [he tempera 
ture and pressure at the end of an in 
crement must be assumed before the 
average properties of the gases and re 
icthion rate can be determined for that 
icrement. The le tedious calculation 
procedure described in this paper accom 
plishe the ame tepwise integration 
without requiring trial and error. It 
hould, therefore, be of particular value 
when several preliminary studies are 
necessary to establish the optimum de 
ign 

Other simplified design methods have 
heen proposed (3) but it i heleved 
t! it the met od cle cribed in this paper 


will be more flexible 
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HEATER DESIGN 


¥ 
This new method is said by the authors to require only r 
one-fourth the time usually required with the stepwise = 


trial-and-error method in general use 


A simplified method i 
for designing light . 


hydrocarbon cracking units 


Thomas K. Perkins and by 
: The University of Texas ‘ 
Howard F. Rase 


Design Equations 


An examination of a number of de the end of the preheat section is that hi 
sign calculations and plots of pressure point at which 4 
temperature, and conversion vs. tube F 

000 
number has shown that design equation = 
may be integrated by the use of certain ( iy 
average mdition r that numerical 
t term on the right de of bujua 
integration metho may employer 
thon (1) known except f’, hi 
Derivation ot the equations outlined 
pre ure at the end of the prehe at we 
below are presented later in this papet . 
thon i wired). the ter per iture corre 
omding to mined, ancl the 
i pre ure ther cl | 

A pointed out by Murdoch and Hol the followime 
land (3) the preheat-section ¢ the 
furnace may be treated in one tep (by) Pre ure at the end of the preheat 
Using uel one pproa } ome ection (see louation (2 in 
obtains the wing equatior rh the trial-ane-ere lu 

equation that equire | thy 

(a) Demperature at the end of the pre method When these tu eq ‘ awe 

heat section (fm) is that temperature property excl. the ul ' i T 

corresp | gt the preheat ect ul ty ne 

(OOOL hy 
: 

pave 

Thi i based on the definition that db 
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¥ q 
+4 
a 
4 
(>) 


‘wet 


a) | 


kPV7(1 
2 | FU +n, + 6a) |, 
1{ kPV_7(1—a) 
(4) 
2 +m, + 8a) 
Fig. 1. Explenetion of notation Subscript denotes the inlet conditions 
of the tube under consideration, and 
subscript n 1 denotes the inlet condi- 
tions of the preceding tube. (See Fig- 
ure 1). 


REACTION SECTION 


In the reaction section, design equa 
tions may be solved by numerical inte 
The resulting equa 


gration methods, 


tions are as follows: 


(a) Conversion occurring in any tube 


(b) Temperature rise resulting in any 


tube 
as ( ) ( Hp ) a0 
Fly 


(c) Outlet pressure of any tube, 


(5) 


4 P,2 —2(Pp)L’ 


(6) 


Hence, the temperature, pressure, and 
total conversion at the end of each tube 
in the reaction section can be deter- 
mined without trial-and-error calcula- 
tions. Calculations for the entire reac- 
tion section can be tabulated on one or 
two sheets of paper. 

This method can be used for cases in 
which changes in heat flux, heat capac- 
ity, and heat of cracking occur rapidly 
with changes in temperature or conver- 
sion. It is not limited to low conversion, 
but may be applied over any range for 
which suitable data are available. 


Calculation Procedure 


Equations (4), (5), 
used in a systematic tabular-type calcu 
lation procedure that is simple and 
rapid. The procedure is outlined below 
and is followed by an example problem 


and (6) can be 


1, WORKING CHARTS 


As indicated by Fair and Rase (1), 
it is convenient to prepare the following 
working charts (Figures 2-7). 


(1) A product distribution chart should 
be established and used in preparing the 
other charts concerning physical proper- 
ties of the system. Schutt’s data (4) 
may be used for light hydrocarbons 


(2) k(\b. moles /(hr.) (cu.ft.) (Ib. /sq.in. 
abs.) vs. ¢ °F. velocity constant data for 
light hydrocarbons have been summar- 
ized (7). 


(3) Heat capacity (based on fresh 
charge) (B.t.u./° F./lb.-mole fed) vs. 
¢ °F., with conversion as a parameter. 


(4) Py vs. t? F., with conversion as a 
Viscosity of the mixture 


parameter. 


0 0 
1 0.001 0.901 

0.005 39.2 37,000 
2 0.00446 0.00346 


0.00273 


Table 1.—Tabulation of Reacto 


Complete Table | is on file (Document 
of Congress, Washington, D. C., obtainable 


may be obtained by the method of 
Uyehara and Watson (5). A new 
chart must be prepared for each 
flow rate and tube diameter. This, 
however, presents little difficulty 
when the relation of viscosity vs. 
temperature and conversion has been 


established. 


(5) Differential heat of cracking 
(B.t.u./lb. mole reacting) vs. conver- 
sion with temperature as a parameter 
For degree of conversion on the 
product distribution curve, determine 
the number of moles of each gas per 
mole of reactant fed. Multiply the num- 
ber of moles of each gas by its heat of 
formation at the temperature under con- 
sideration, and plot the sum of these 
heats of formation vs. degree of conver 
sion. The differential heat of cracking 
chart can be obtained by graphically dif 
ferentiating this curve. 


any 


(6) In addition to these five charts, it 
is convenient to prepare a chart of 


l—a 
+ ba vs. @ 
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4806) with the A.D.1. Auxiliary Publications Project, Library 
by remitting $1.25 for microfilm and $1.25 for photoprint 


Expansion factors for light hydrocar- 
bons have also been summarized (1). 


Il. PREHEAT SECTION 


(1) Assume the pressure at the end of 
the preheat section. 


(2) Solve for kg from Equation (1). 
(3) Determine tg corresponding to ky. 
(4) Find t, 
tatte 

2 


(5) Determine (Cy)avg. at O% conver- 
sion by the following formula. 


(Cy avg. = 
[(Cy)o+ 4(Cy)a + (Cy) 
6 


(6) Calculate Pg using Equation (2). 


(7) Check the assumed value of Pg and 
repeat steps 1-6 if necessary. 


(8) Calculate the number of tubes in 
the preheat section using Equation (3). 


© Section Calculations 


13 
Y, 
0.5Y,.. 
Aa 


3240 0.001 Na 

100 0.00264 = y, 
0.00396 = 1'Sy, 

3140 56.0 10 0.0005 = 
0.00346 = Aa 
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1 2 3 a 5 6 7 8 9 10 iW 12 
Aa 2L'(P,) 
fia, Aa @ * HyAa (1-«) 
Ny an \ 2 My FC, ‘ Pp 
1109 
48.1 0.94 1156 3.35 « 10 
1988 
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ill. REACTION SECTION 
(1) Prepare a table similar to Table 1 


4 and 5, for any tube n, 
and H,», evaluated at 


(2) In cols 


tabulate C, 


Aa 
and («, ) 


© 00 
Pry 
(3) Calculate 6/FC, and HpAa/C, and 
enter in cols. 6 and 7. 
(4) Calculate 7, and enter in col. 8 ; 2 5 
H pda , oF t 
(previous entry col. 8) + (entry 
col. 6 (entry col. 7). r 
a 
(5) Find k, corresponding to 7, and 
ent in col. 9, 23 | 
% 8 
(6) Find the pressure drop factor cor 0 
Caleulate (21’ P, enter in the top Fig. 2. Product distribution curves for 
line of col. 10 for tube mn, subtract from propane (4 : 
(P,,.,)* tabulated above and enter 
(?P,,)* in the second line of col. 10. Ll 
(7) Take the quare root of (?. )? and Fig. 3. Reaction velocity constant vs. temper- 
enter ot in col ll. ature for propane ! 
(8) On Figure 7, look up 
{ l a) 
( My 0a ) 2 lA lig « 7 
evaluated at a, (not a, Aa/2) and « 
enter im col, 12 
: 
(ly I) (col. 9) (col. 11) (col 12) 4 
and enter in the top line of col. 13 for . 
(10) Multiply Va by 1.5 and enter in unt 
secon line Fig 5. Pressure drop factor for propane f 4. Heat capacity (based on fresh charge) 
cracking 
(11) Divide y,_, (from tube above) Bosis: 7000 Ib. /hr. charge, 4.0-in. 1.D. tube 
by 2 and enter in third line. 
(12) Subtract entry of third line from Fig. 6. Differential heat 60,000 
of cracking propane | } 
(980-1520° F.) | 
40,000} 
1.0 | 
a 
a 20,000 
0.8 | 
X 
\ | 
0.6 
2 
Lit 4+ . 
= -40 000 F — 
02 
60,000 
° Fig. 7. C d 
0.2 os Lo ‘9 onvertion on 4 
expansion relation 19) 20 40 60 eo 100 
a FRACTION CONVERTED for propane PERCENT CONVERSION 
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| 

val 

i 

aif 


entry of second line to obtam Aa. 


(4a) 3/2, 


hould also be tabulated as Aa in 
next tube (n + ye 


Thi 


column 4 for the 


(13) 


2) and 


and ( / 
2 and 3 of the 


Calculate 


enter in cols 


next line 


Ge (Aa) 
and conver 


in the 


The temperature 
at the end of 


pressure 
the 
now tabulated 


ion nth tube 


reaction section are 


total 


Example 


The following example will illustrate 
the calculation procedure more clearly. 
Results are compared with the solution 
obtained by a trial-and-error stepwise 
inteyration 

A direct-fired tubular heater is to be 
designed for the pyrolysis of 7,000 Ib. / 
The flow is in one con 
of hori 


hr. of propane 
tinuous pass through a series 
zontal tubes connected by welded return 
bend The 4-in 1.P.S.., 
chedule 40 type stainless 
teel, of 24 ft straight length and 
located on 12-in All tubes and 
are exposed to a heat flux 


B.t.u./(hr.) (sq.ft.) outside 


tubes are 
austenite 
0 in 
centers 
return bend 
ol 10,000 
area. 

If the charge enters at 150° F. and 
65 \b./sq.in.abs., it is desired to caleu 
late the number of tubes 


and total conversion corresponding to 


exit pressure, 


an exit temperature of 1,475° F, 


Vy 2.24 cu.ft. 
heated surface . 30.0 sq.ft 
L’, equivalent pressure drop 


length of one tube and bend. ..44.0 ft 


PREHEAT SECTION 


Assume I’, 50 Ib. /sq.in.abs. 


7,000 


159 
44.1 


Using Equation (1) 


(0.001) 0159) 01) 
2.24)(50) 


From Figure 2 


ty = F 
150 + 1,115 


632° F 


From Figure 4 


(19.5) + 4(31.1) + (39.3) 

©») avg é 
30.6 

From Figure 5 


= (0.36) 
(1.105) 


(Ppt 
(Py) ex 
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Therefore using Equation (2) 


[0.36 + 1.105} (159) (30.6) (44) | 


P, (65)? 


57.6 |b. /sq.in.abs. 


Assume 


lations 


57.6 and repeat the caleu 


kp = 1.23 x 10-3 


30.3, = 1.10 


56.9 
Assume 1’, 56.9 and repeat the cal 
culations 


ky 1.248 xk 10-4 
ty 1,1090° 


Hence, the other values will not change, 
and the last assumption is correct 


Using Equation (3) 


(159) (30.3) 
\ (1,109 


150) 
(300,000 


15.4 tubes 


REACTION SECTION (NUMBERS REFER TO 
THOSE IN “CALCULATION PROCEDURE.”) 


The end of the preheat section is de 
fined as that point in the reactor where 
the change in conversion with respect 
volume is 0.001/l’,. The 
total conversion up to this point is 
negligible, and the conversion in the 
first tube of the reactor section can be 
taken as 0.001, 


to reactor 


(1) Figures 2—7 the 


working charts. 


are necessary 


(2) Look up C, and Hy at ¢ = 1,109° 
F. and a, — 4a/2 = 0.0005 conversion 
and tabulate in cols. 4 and 5 of Table 1 
C, = 39.2 

Hy = 37,000 


(3) Caleulate $/FC, and Hyda/C, and 
enter in cols. 6 and 7. 


48.1 
FU, 


H 


0.94 


(4) Calculate ¢, and enter in col. 8. 
H 
FC, C, 


0.94 


= tg + 


t; = 1,109 + 48.1 1,156° F. 
(5) Look up &, on Figure 2 at 1,156° F. 


and enter in col. 9. 


ky = 3.35 10-8 


(6) Look up (P,) for t = 1,156 and 


conversion 0.0005. 
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300,000 


Calculate 21.’(P,) and ente: 


2L’ Py = (2)(44) (1.14) 


Subtract (Pg)? tabulated for 


0 


trom 
P,? 3,140 


3,240 — 100 


(7) Enter 7’, in col, 11. 
V 3,140 = 56.0 


(8) Look up (1 a)/(l 
ay 0.001 and enter 


l—e 
1+ n,; + ba ), 


(9) 


in col 


Calculate 


J 
12) 


(col. 9) (col. 11) (col 


10°) (56.0)(1.0) 


y, = 0.00264 

Enter in first line of col. 13 
(10) Enter 1.5y, in second line 
1.5y, = 0.00396 


(11) Enter y,/2 = 0.0005 in third line 


(12) Subtract y,/2 from 
enter as Aa, 


1.Sy, and 


Aa = 0.00396 — 0.0005 0.00346 


(13) Calculate ag and (a, — Aa/2) 


a, = 0.001 + 0.00346 = 0.00446 


0.00273 


Aa 
? 


tabulation should now 


Table 1. 


The 


shown in 


appear as 


Repeat these steps for succeeding tubes 
until t, > 1,475° F. 

The results are plotted as points on 
Figure 8. The solid line was obtained 
by trial-and-error stepwise integration 
as outlined by Fair and Rase. The final 
results are as follows: 


TRIAL-AND- 
ERROR 
STEPWISF 


INTEGRATION 


NUMERICAI 
INTEGRATION 


1,475° F. 1,475° F 
23.0 24.5 
lb. /sq.in.abs. 
65.5% 64.0% 
34.2 34.0 


temperature 
pressure 
sq.in.abs 
conversion 
total no. 
tubes 
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— 150 
ty 1,108° F. 
t, = 628° F 
= 
| 
2.24 
— 


Fig. 8. Calculated curves 


1300 


for propone crack 
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#0 00 
«= 90 
40} Src 
> 
if 
= 
* 20} soo 
© 300 
Fig. 9. Change of con 
version rote in reaction 
Derivation of Design Equati 
PREHEAT SECTION but [hus tactor Il be plotted 4 tem 
Fair and Rase have shown for a PCs 
first-order reaction ( ) | 
(7) ordi dt (11) 
dl (1 + + 6a) 
Hence 
Let the end of the preheat section be ' PM, . i aie 
defined as that point at which, for the “°° ? RT (12) mt Pdi BUC y have! 
case of a 0.001, Jt 
The correct average ( » can be deter 7 
da 0.001 mined by observing that / ' I’ pdt (17) 
dl’ J! 
T te 
(te — te) ( ,dt It will be seen that varve early 
linearly with temperature at 
0.001 kyl 0.001) P, Numerically integrating the right side comy tion amd theretore the integral 
F(1 + + 0.0018) by means of Simpson's rule yields be approximated closely | 
Neglecting the (0.001)? terms, and ty — ¢, 
neglecting 0.001 as compared to 1.0 (Cp)ave bo) 6 Jt 
(/ j ij 
(0.001) F (1 + a) t+ lit, (18) 
(Vy) (Px) or (C,) 
! 17 
Che temperature at the end of the pre (Coda t AC + (13 the left 
itv nteyrating “ ‘ ele 
heat section is that temperature corre | 6 , 
‘ Equation (19) at bottom of p 
sponding to kp. The pressure at the The rer 
end of the preheat section must be as- where is the mid temperature, o1 | 
sumed in order to solve this equation, tp +t 10) 
and this assumption then can be checked ‘a ; 
by a calculation of the pressure drop = Fic, : 
Pressure drop may be represented by Combining Equations (9), (11), and te & 
the following equation (<). cia. Mote that due to the deGnition of the 
dP 0.0235 1.8 po? "Pa F(C.) 1’ preheat ection, the ot tube 
dl. prs 1.000 p PdP | may not bn if) il 
(9 . 
te \'* ?RT \dt Reaction SECTION 
pressure drop/ft. of equivalent Let da equal the change in conversion 
dL. (14) al nh occu the olume ule 
yipe length (lb. /sq.in./ft.) und «bend t is been observed that 
It is convenient to use defined by en 
for tubul reactors da/d 
A heat balance around the preheat 
IP (Py, dl 15 eact ect 
sec rive (15 
ection gives 
ON» F (Cy )avg t,) (10) 
then 
F (Cy) avg. (te t,) 3 P p2 el (ty 19 
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4) 
WwW 


| 
5 
} 
w 4 
\ 
a 
5 
a. 


For the straight-line portions of the 
curve, (da/d¥ ) for a tube is equal 
to (da/dV) at the center point of that 
tube. Furthermore, for the straight-line 
portions, (da/dV) at the center of a 
tube is equal to (da/dV) at the begin- 
ning of the tube (this is, of course, the 
exit of the previous tube and bend)+ % 
the change in (da/dV ) for the previous 


tube and bend. 
da 
dV fj, 


da 
dV 


da | kP(1—a) 
dV File nm, ba) 
from Equation (7), 


then for tube n+ 1 


3 RPV a) 
Aa 
| PV, 
k g(l—a) | (20) 
2 | F(l+n,+6a) |,~1 


The numerical integration then is ex- 
act for straight-line portions of Figure 8, 
and this represents the greatest portion 


of the reaction section. If the incre 
ments are small, the error introduced at 
the curved portions is small. 

A heat balance around the tube under 
consideration gives: (increased sensible 
heat) = (heat added by furnace) — (en- 
dothermic heat of reaction) 


F(C,)4t = — HpFda 


as 
at = ( ( (21) 
This permits the calculation of At if Aa 
is known. C, changes only slightly 
along any tube and little or no error 
is introduced by using that value cor 
responding to the entrance temperature 
for the average C,. The differential 
heat of cracking, however, may change 
considerably owing to the change in the 
composition of the gas stream. A suit- 
able average value is that value corre- 
sponding to the entrance temperature 
t,, and the average conversion (a, - 
Aa/2) 


The pressure drop equation yields 


(Py) L’AN 


Al ] 


‘ave 
where 
-(AP) = P,_1—-P, 


the small, F 


can be represented as 


Pe P. 
( 2 ) 


Then by substituting into Equation (22) 


Since increments are rove 


and rearranging 


(Py) L’AN 


+ Pa ) 


or 


(23) 


P, = — 2(Pp)L’AN 


The pressure drop factor does not 
change greatly with temperature and 
can be determined for tube m at ¢, and 


(a, — Aa/2). 


Conclusion 


The preheat section can be defined 
arbitrarily as long as there is no signifi- 
this rhe 
definition chosen ends the 
preheat section before there is a signifi- 
cant total conversion, but near the point 
at which an appreciable rate of reaction 
begins. By the use of the numerically 
integrated average C, and average Py», 
results for the preheat section approach 
the accuracy of an analytical integra- 
tion, 

The results of the stepwise numeri- 
cal integration over the reactor section 
will approach the solution if 
sufficiently small steps taken. It 
has been observed that excellent agree- 


cant conversion in section 


which was 


“exact” 


are 


ment between this method and the trial 
and-error method can be obtained if in- 
crements of tube are 
chosen. The method is flexible and may 
be adapted easily to cases in which the 
heat flux varies along the reactor. As 
the illustrative problem shows, it is also 
heat of 


one and bend 


particularly applicable where 


cracking varies rapidly 


Cy = specific heat (B.t.u./" F.lb. mole key 
reactant fed) 
D = internal diameter of tubes (in.) 
F feed rate of key reactant (ib.moles/ 
hr.) 
Hy differential heat of cracking (B.1.u./ 
Ib.mole converted) 
k = reaction velocity constant (Ib.moles/ 
hr.-cu.ft.-Ib./sq.in.abs.) 


ky = reaction velocity constant at end of 
preheat section (ib.moles/hr.-cu.ft.- 
Ib. /sq.in.abs.) 

L = equivalent length of tubing 

Ll’ = equivalent length of one tube and 
bend, (ft.) 

M = molecular weight 

M, molecular weight of the feed 

N = number of tubes 


Ny, number of tubes in preheat section 

n; moles of inerts/mole key reactant 
entering 

P = pressure, tb./sq.in.abs. 

P, = total pressure at end of preheat sec- 
tion (Ib./sq.in.abs.) 

P, pressure drop factor 
Equation (16)) 


(defined by 
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inlet pressure, lb./sq.in.abs. 
Pp. pressure at entrance of tube 
P, pressure ot exit of tube 


gas constant (10.73 Ib./sq.in.abs.-cu. 
ft./° R.tb. mole) 
= temperature F.) 
= inlet temperature (° F.) 
T temperature R.) 
V; volume of one tube and bend (cu.ft.) 
== mass rate of flow (Ib./hr.) 


GREEK LETTERS 


a = fractional conversion 
5 = increase in the number of moles/mole 


converted (expansion factor) 


viscosity (micropoise) 
p = density (Ib./cu.ft.) 
@ = heat flux (B.t.u./hr.tube and bend). 
This heat is supplied by the furnace. 
SUBSCRIPTS 


@ = conditions at the arithmetic average 
temperature between f, and f, 
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E = conditions at end of preheat section 
n = conditions at inlet point of tube n 
in the reaction section (see Figure 
1) 
n—1 = conditions at inlet point of tube 
preceding tube n 
n-+-1 = conditions at inlet point of tube 
following tube n 
© = inlet conditions 
R = reaction section 
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THE CHEMICAL TREATMENT 


ae F COTTON D WOOL 
ata 


Gilbert E. Goheen and A. 


Ithough the chemical finishing of 

natural fibers has been an important 
part of the textile industry for many 
years, such operation has become much 
more important during the past decade 
or so. This has resulted from at least 
two factors: (1) scientific 
knowledge of the chemistry and physics 
of the natural fibers, and (2) the in- 
creased competition afforded the natural 


increased 


fibers by the synthetics. 


Chemical Treatment of Cotton 


The following are some performance 
characteristics which if enhanced would 
improve cotton for many uses: 


wrinkle resistance 

luster resistance 

heat stability 

faster drying 

water repellency 

dimensional stability 

flame resistance 

antisoiling 

antistaining 

improved rot and weather resistance 


Mason DuPré, Jr 


A broad approach to the problems in- 
volved in properties of 
cotton is being made in many 
tories including those in the Southern 
Utilization Research Branch of the 
Agricultural Research Service 

Cellulose, which comprises on the 
average 949% of cotton, i of 
polymers of anhydroglucose units. Most 
of these units contain two secondary 
hydroxyl groups and one primary hy 
droxyl group. The anhydroglucose units 
are combined through 1,4-oxygen link 
ages. This linkage is easily destroyed by 
acid but is fairly stable to alkali in non- 
oxidative media. The physical make-up 
of the cotton fiber is also an important 
tactor. 

In addition to the chemical and phy 
cal factors of the cotton fiber, the chemi- 
cal treatment of cotton fabric in many 


improving the 
labora- 


composed 


cases is influenced by the type of fabri 
construction. This may be true espe 
cially in the application of a crease-re 
sistant finish. Consequently increased 
coordination between research on fabri 
construction and research on the resin 


treatment of cotton is now taking place. 


Southern Regional Research Laboratory, New Orleans, Lovisione | 


1. purification and finishing of nat- 
ural cotton 
other 


modification and 


ot cotton fiber 


2 chemical 
chemical treatment 


with retention of fibrous form 


Some steps falling in these two cate- 
gories may be briefly summarized as 
follows: 


1. Purification and Finishing of 
Natural Cotton 


a. SIZING AND DESIZING 


Although many synthetic water-solu- 
ble polymers have been proposed as siz- 
ing mate rials, of these 
been used to any large extent owing to 
the fact that they cost more than starch, 
that is, starch in a price range of 5 to 


10 cents /Ib. 


most have not 


b. SCOURING 


Sodium hydroxide in concentrations 
of 1-3% is used at temperatures of 100- 


125° C. for several hours 


tA laboratory of Southern Utilization Re- The chemical treatment of cote _ © BLEACHING 
search Bronch, Agricultural Research Service, OF CONOR may 
U. S. Department of Agriculture. be divided into two types Cloth is run continuously through 
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large stainless steel boxes which contain 
hydrogen peroxide or hypochlorite 
bleach. Detergents, sequestering agents 
and in some cases optical brightening 
agents may be included at this stage to 
provide a more uniform white product 
with fewer rejects due to stains, resist- 
ance spots, and rub marks 


d. MERCERIZING 


Luster, strength, and higher absorb 
ency and susceptibility to dyes are im- 
parted by a low-temperature treatment 
of either yarn or cloth under tension 
with 20-25% sodium hydroxide solution 


e. DYEING AND PRINTING 


Vat dyes find wide application. 

Naphthol dyes, many direct dyes, sulfur 

Cotton fabric being dried on heated rolls after aminization colors, and a variety of other types of 

ae to impart ion-exchange properties. ; dyes are available for use, and dye 

manufacturers are continually carrying 

out research to provide better dyestuffs 
and better methods of application. 


f. FINISHING 


Optical brightening agents provide 
brilliance to the finished products. Sot 
tening agents such as sulfated oils, 
cationic softeners, and many brand ma 
terials are available which provide a 
better feel to the touch. Water-soluble 
gums, starches, and water-soluble 
polymers provide stiffness or body to 
cotton Some cellulose ethers, such as 
carboxymethyleellulose and hydroxyethyl 
and methyl cellulose have been used as 
well as polyvinyl alcohol, polyvinyl 
acetate, polystyrene, urea- and mela 
mine-formaldehyde resins, rubber latices, 
and many other types. Some of these 
treatments are making possible so-called 
fabrics which 


lead chromate being applied to cotton fabric, using padder wash-and-wear cotton 
rolls, to increase its resistonce to degradation by sunlight require little or no ironing 


Other finishing agents have been pro 
posed to provide additional ab orbency, 
or resistance to abrasion shrinkage, 
mildew, light, water, flame, and creas 
ing. These agents may have various 


degrees of durability 


2. Chemical Modification and Other Chem- 
ical Treatments of Cotton Fiber with Re- 
tention of Fibrous Form 


In this class may be included both 
treatments that cause a change in the 
chemical structure of the cotton cellulose 
and those that add chemical substances 
to the cotton in a relatively permanent 


a. PARTIALLY ACETYLATED COTTON 


An outstanding example of the chemi- 
cal modification of cotton to produce an 
entirely new fiber is partially acetylated 
cotton (PA cotton), the first practical 


Packages of cotton yarn heing removed, after processing, from batch pilot plant for the 
partial acetylation of cotton raw stock and yarn 
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fibrous cotton with new properties de 
the 
Southern Regional Research Laboratory 
of the U.S Department ! 


Research Service It is 


veloped for American industry at 
Agriculture's 
Agricultural 
with acetic an 


made by treating cotton 


hydride in the presence of perchloric 


acid as a catalyst » fabric is in com- 


mercial production 


The product is believed to consist of crystalline 
cellulose with interspersed cellulose triacetate, 
numerically averaging grossly about one acety! 
per glucose unit (21% acetyl by weight) 

PA cotton has on appearance, color, strength, 
and texture much like ordinary cotton. It is 
odorless and nontoxic. However, in many re 
spects it is better than regular cotton. It has o 
definitely increased heat endurance, as much as 
an eightfold gain. In actual performance tests 
in laundry-press-pad covers, PA cotton exhibits 


four to five times the life of ordinary cotton. 


It has excellent mildew and rot re 
sistance. Under accelerated soil burial 
tests im which untreated cotton loses 


practically all its strength in one week, 
PA good retain 8O-100% strength 


lor longer hitty 


will 
than 
striking results are 


weeks. Simuilar.y 


obtained upon ex 
posure in ocean water with fishing nets 
ind in sand bag tests 

Other 


excels oT 


PA 
are resistance to acids 
better 
electrical resis 

Whereas 
PA 


wer than regular cot 


respect in which cotton 


ditfer 


ind to certain other chemical 


drying rate, increased 


tance, and soil re tance tear 


trength and flex abrasion of cot 


ton fabri ire lo 


ton, these deficienci« may be largely 


overcome by tabric design or by the use 


of suitable ftening agent Recent 
studies have hown that a cotton varn 
or fabri which ha heer dyed 


certain vat dves before partial acetyla 


tion displays unusually good sunlight 


and weather resistance 


b. CYANOETHYLATED COTTON 


Cyanoethylated (CN) 
example of a chemically modifed cotton 


cotton is an 


produced by etherification with the use 
of acrylonitrile, Due in part to the re 
cent commercial availability of this re 
agent in large quantities at relatively 
low cost, there is considerable research 
and development activity at the present 
time this 


tests are underway to determine whether 


with material. Performance 


CN cotton has any real advaritages over 
PA cotton 


c. FLAMEt-RESISTANT COTTON CLOTH 
An 


ment tor 


flame-resistant treat 


been devel 


improved 


cotton tabric has 


oped recently at the Southern Regional 
Research 
the 


Resear h 


Labor itory im cooperation 


with Army Corps’ 


(uartermastetr 
and Development Command 


Iwo improved methods of imparting 
flame resistance to cotton cloth were an 
nounced previously by USDA's South 


ern Utilization Research Branch 


The THPC process vtilixes a unique chemi 
cal chloride, 


which reacts with certein other materials 
to form an insoluble polymer within the 
fiber. The second process uses a bromoform 


allylphosphote (BAP) material. Applied in emul 
sion form to cotton fabrics, it coats each fiber 
These earlier 


Fabrics treated by 


with an insoluble polymer proc 
esses give a durable finish 
either method are flame- and glow-resistant, and 
useful for many purposes. They each poss the 
usual test of not propagating flame when the 
cloth 
when both 


some 


center of a swatch of the treated is ox 


posed to on open flame. However, 
treatments ore properly applied to the 
cloth, the 


combination is much more effective 


than when either is used clone. The resulting 


product will pass the much more stringent “strip 
burning test in which o thin strip of fobric 


instead of the wider swatch, is exposed to on 
open flame 

in the new combination treatment, one part 
of BAP emulsion is mixed with two ports of the 
THPC-resin solution and applied in a one-bath 
The cloth is 
mixture, then dried, and heat cured 


ess increases the weight of the cloth about 18% 


treatment impregnoted with the 


This proc 


but normal fabric properties are otherwise little 
changed. The flame-resistant finish is highly dur 


able to both loundering and dry-cleaning 


d. LEAD CHROMATE TREATED COTTON 


economical treatment of 


\ simple, 


cotton with lead chromate results in a 
cotton, tobacco-shade cloth which has 
aved some tobacco growers an esti 
mated $200/acre each season they have 

used it over their fields 
The original procedure developed posses 
cloth through 3.5% lead acetate bath 


squeezes, and then passes through a second bath 
of 14% The cloth is then 


washed and dried. Another proces being used 


sodium dichromate 


consists of applying the lead chromote directly 
by means of on alkyd resin binder. This yeor 
5,000,000 sq.yd 
second or a third year’s use, and an additional 


3-4,000,000 yd 


about will be going into oa 


will be put owt for the first 


cloth 


without replacements 


Growers report that treated is usable 
three seasons a8 top cover 
it then retains about o quarter of its strength 
In contrast, untreated cloth usvally falls to pieces 
after only one season ovt of doors. The prob 
lem which was overcome wos primarily that of 


the photochemice' action of sunlight 


Chemical Treatment of Wool 


Wool, hke cotton, undergoes two 
kinds of chemical treatments in proc 
essing: (1) those concerned with con- 
verting raw wool into finished fabric, 
ind (2) those that iu prove the proper- 
ties of the tibe ind fabri Under the 
uupetus of competition from syntheti 
tiber increasing attention is being 
viven to processes in the second group 
\t the same time many improved pro 


cedures in wool-manufacturing opera 


tion uch as scouring, carbonizing, 


bleaching, tulling, setting and dyeing, 


have resulted as a consequence of in 


creasing knowledge of the molecular 


tructure and chemical reactivity of 


wool. A brief summary of the chemical 


nature of wool may help to make a 


description of these recent development 


more understandable 
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The substances of which wool consists belong 
almost entirely to the complex chemical group 
known as proteins, which comprise many dif 
ferent amino acids combined into long peptide 
Wool 


group, characterized by a high-sulfur content 


chains. proteins belong to the keratin 
which is derived mainly from the amino acid 
cystine. in the wool fiber the peptide chain 
molecules lie more or less porallel to its length, 
the chains being bridged by cystine residues to 
These disulfide 


links make on important contribution to both 


form disulfide cross-links cross 
the mechanical properties and chemical reactiv 
ity of wool. They are readily oxidized, reduced, 
and hydrolyzed to give a variety of reaction 
products 

In addition to the disulfide bond, the free 
amino, carboxyl, hydroxyl, ond omide groups 
present in various side groups of the main pep 
tide choin are importont sites of chemical re 


activity 
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1. CONVERSION OF RAW WOOL INTO 


FINISHED FABRIC 


been 


Maniy improved procedure have 
developed to reduce the extent of fiber 
chemical reagents in 


ing 


cle hy 


ordinary wool proce 


For example, in raw wool scouring, the trend 
is toward use of nonionic detergents under nev 
tral conditions, replacing traditional use of soap 
and alkali. in bleaching wool with hydrogen 
peroxide, a recently developed pretreatment of 
wool with formaldehyde is reported to minimize 


fiber damage. For 


proposed as a protective agent in high tempera 


Id hyde has also been 


ture dyeing of wool 


Another important advance in dyeing 


method the introduction of premet il 


ized dyestuffs, which can be applied t 
wool from neutral solutior n contrast 
to the acid bath traditionally used 
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2. IMPROVEMENT OF PROPERTIES OF 
WOOL FIBER AND FABRICS 


Shrink resistance 


The two distinct kinds of shrinkage 
should be noted: (1) relaxation shrink 
age produced simply by soaking in warm 
water, releasing strains set up during 
manufacture, and (2) felting shrinkage 
produced by mechanical agitation of a 
fabric as in laundering, bringing about 
matting and entanglement because of 
fiber migration. The felting property of 
wool depends on the scalelike structure 
of the fiber surface, which has greater 
friction on the tip-to-root (antiscale ) 
than in the root-to-tip (with-scale) di- 
rection, The resulting differential fric- 
tion effect combined with fiber resiliency 
causes adjacent fibers to travel rootward 
when rubbed. 

The chemical treatment of wool to 
produce shrink resistance is concerned 
primarily with the prevention of felting. 
Commercial processes now in use either 
degrade the fiber surface to reduce the 
differential friction effect or introduce 
resins which cement the fibers within 
the yarn and cloth structure and thereby 
prevent relative fiber movement. 

Processes causing surface degradation 
depend on controlled breakdown of di- 
sulfide linkages in the scale structure. 
Most successful treatments use chlorine, 
usually in the form of sodium hypo- 
chlorite. Another chlorination technique 
is the treatment of dry wool with gas- 
eous chlorine or solid bleaching pow- 
der, restricting chlorination to the sur- 
face and reducing the extent of fiber 
damage. Chemical processes of more 
limited importance use alcoholic potash, 
enzymes, potassium permanganate, hy- 
drogen peroxide, and peracetic acid, 
often in combination with chlorination 


Adjusting apparatus for recording tension in individual 
stretched wool fibers, for studying effects of chemical 


treatments on fiber mechanical properties. 


Deposition of resins or polymers on 
or in wool fiber is the second, and po- 
tentially the more desirable, method of 
shrinkproofing. In contrast to chemi- 
cal surface degradation, these processes 
impart shrinkage resistance with little if 
any fiber damage. In some instances 
they may even improve the wear resist- 
ance, water repellency, and soil re- 
sistance. In spite of these advantages, 
acceptance of polymer treatments has 
been hampered by cost considerations 
and by impairment in handle of the 
fabric generally associated with resin 
deposition. 

Among the more promising of many 
new methods for shrinkage control by 
polymer deposition are those which 
make use of N-methoxymethyl nylon, 
organosilicon polymers, and formalde- 
hyde-hardened casein. 


b. Mothproofing 


Another well-known shortcoming of 
wool is its susceptibility to attack by 
moths and beetles. As a consequence 
many chemical treatments have been de- 
veloped to protect wool from these in- 
Mothproofing treatments having 
practical application have commonly 
used inorganic fluorides and silicofluo- 
rides, DDT, and chlorinated aromatic 
sulfonic acid derivatives. Silicofluorides 
and DDT have been applied in various 
synthetic resins to improve fastness. In 
addition, certain insecticides, which com- 
bine chemically with wool, have been 
used for permanent mothproofing. 


sects. 


c. Wear resistance 


Methods of increasing the wear re- 
sistance of wool are based on formation 
of polymers on the surface and within 
the fiber. The first process of this type 


applied anhydrocarboxyglycine in or- 
ganic solvent undsr conditions such that 


polyglycine was formed. The previously 
mentioned N-methoxymethyl nylon and 
organosilicon treatments, in addition to 
imparting shrinkage resistance, also ip- 
crease the wear resistance of wool. 


d. Water repellency 


Methods of improving the water re- 
pellency of wool are similar to those 
used for other fibers, for example, use 
Until recently these ma- 
were considered unsuitable for 
wool because the curing temperatures 
required, 300° F. and above, were much 
too high for wool. Better catalysts have 
now permitted development of finishes, 
especially designed for wool, that cure 


at 250° F. 


of silicones. 
terials 


e. Permanent set 


Mention should be made of chemical 
treatments for producing permanent set 
in wool, These involve first breaking 
the disulfide bonds with reducing agents 
to release internal stresses, shaping the 
fabric, and then imparting a permanent 
set to the fibers by rebuilding cross- 
links with oxidizing agents. Such tech- 
niques have found practical application 
mainly in the cold-wave preparations 
for women’s hair. Moreover, the prin- 
ciple of chemical set is important for 
the manufacture of pleated garments 
and for curling or crimping wool and 
other uncrimped animal fibers. 


The assistance of Willie Fong of the 
Protein Section, Western Utilization 
Research Branch, USDA Agricultural 
Research Service, in obtaining informa- 
tion on wool is greatly appreciated. 


Trial model of apparatus to evaluate noise made by 
rubbing wool fabric to explore possible relationships to 


fabric stiffness and similar properties. 


Chemical Engineering Progress March, 1956 


Page 114—M 


Acknowledgment 


when frequently 
recurring 
overpressure 

is to be relieved 
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not tunction, (2) such valves 


tremely expensive when made 


materials resistant to corrosion 
they offer a major resistance 
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discs were developed in this 


country tor the chemical and petro 
leum refining industries as a replacement 
for safety valves or relief valves which 
were not satisfactory in some kinds of 
chemical service because: (1) corrosion 
would make such valves undeps 
either causing premature pressure relief 
or “treezing” them so that they 


and quick pressure relief. Rupture di 
were recognized in the 1944 Addenda to 
the Unfired Pressure Vessel Code by 
the American Society of Mechanical 
Engineers, and are now widely used in 


and Bryson of Kansas City, Missouri. 


At present R. T. Fox, Jr., is Lieutenant (j.g.), 
U. S. Novy, Naval Ordnance Test Station, Chine 


aluminum foil rupture discs 


Fig. 60. 
A 0.0045-in. thick 
25-H18 aluminum 
rupture disc that 


failed under vacuum 


offer low-cost protection 


taker and Company « vewark, New 
Jersey, and Frangible Dis Im 
Penns Grove, New Jersey) manufacture 


rupture discs and offer them for sale as 


commercial products 


Industrial rupture discs are usually 
pre rime to a spherical shape t put 
the material completely tension, | 
the di to be subjected to vacuum a 
ve iS positive pressure : 1u 
upport to prevent reverse fie i 
used. The usual desigr Ip 
yorts 1s a hemispherical structure to fit 
nugly under the rupture ‘ vit nie 
three to x diametral 
the re ult iw ire t ethe 
at their apices at the cet f the pipe 
Commercial practice calls for cutting a 
number of rupture dis rom the 
heet of metal, bursting some of ther 
in rating those re nit t the ver 
ige bursting pressure of those te ted 

Informat that can be tair m 
the catalogs of commercial rupture-dise 
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Fig. 6b. Typical 
0.005-in. thick 25-418 


aluminum rup 


ture disc after 


positive failure 


manufacturers (J, 2) consists of a gen 
eral idea of the relation between material 
of construction and pipe (or flange) 


diameter and bursting pressure. Notice- 
ably and understandably missing from 
these data is any mention of thickness 
it the sheet metal or its propertie 

Iwo articles by Murphy of Black, 
ills and Bryson (9, 10), and one by 
Prescott of the Du Pont Company (11) 


prise the periodical literature on 
ommercial rupture 
(commercially available rupture dises 
ire designed for the et ergency rehef of 
verpressure in chemical reaction ve 
e] und ther pre ure vessel 
i the nature of the service overpre 
nd consequent dise failure with 


ubsequent replacer ent are expected to 


it only rarely. Therefore, the 
t pproximately $15 for rupture 
kcuum support rated to burst 

t 18 to 2? Ih /e 


tively minor matter 
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Table 1.—txperimental Results 
Flat Aluminum Foil Rupture Discs 


Tonk size 
(nominal) 


2 


Rupture 
disc 


thickness 


tin.) 


0.001 


0.002 
0.003 


0.0045 
0.005 
0.001 


0.002 
0.003 


0.0045 
0.005 


0.008 
0.010 


0.001 


0.002 
0.003 


0.0045 
0.005 


0.008 
0.010 


1. temper designations; 0 


full hard 


from 


dead soft 


2 indicates no test possible. 


Tank size 
(nominal) 
(in.) 


2 


1 otm 

A 
13 
18 
43 
40 
60 
64 

2 

4 

7 
2! 
18 
30 
31 
48 
69 
83 
80 

1 

3 
5 
15 
12 
21 
22 
30 
47 
57 


Bursting pressure (Ib. /sq.in. gouge) 


groduoal load impact lood 


from from 


1 ofm 


from 


Table 2.—Effect of Vacuum Preloading 


Rupture 
disc 
thickness 

(in.) 


0.002 
0.003 
0.0045 
0.005 
0.003 


0.0045 
0.005 


0.008 
0.010 


0.003 
0.0045 
0.005 


0.008 
0.010 


Table 2.—Summary 


loading 
temper 
bursting pressure 


change + 2 |b 
increase “> 2 Ib. 
decrease “> 2 |b. 


14 
0 
0 


* vacuum bursting pressure 


Grodvol 


Vacuum bp* no vacuum 
bp* (Ib./sq.in. gauge) 


gradual impoct 


ooo---Uo 
OC 


minus no vacuum bursting pressure. 
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Contrasted to such seldom-occurring 


conditions are those experienced im a 


research just completed in 
which failure of a rupture disc could be 
expected two to three times a day overt 


Using 


program 


a period of perhaps six months 
those 
mean a minimum expenditure of $1,500, 


commercially available would 


a substantial portion ol the 


the 


oper iting 


expected life of the 


thar 
that 


since 


budget 
discs was a matter of hours rathet 


months it was beleved 


flat sheets of aluminum foil, at a cost of 


or years 
a few cents each, clamped between pipe 
flanges would serve this purpose as wel 
rupture Because 
structures, 


as commercial dises 


such dises are indeterminate 


theoretical mechanics cannot be used im 
their 


not available 


design Experimenta! data were 


Theoretical Studies 


Although a diaphragm rigidly clampe 
its indeter 

minate pre 

theoretical 


on entire periphery ts an 


structure as mentioned 
this 


studies have been made ot 


ome 
thie 


rtain type 


viously im paper 
detorma 
bodies under c¢ 
Most of these 
the UL. S 


Il and were 


tion of such 


of loading tudies orig 


during 


inated with Navy 


World Wat 


the general problem of damage to 


concerned with 


thre 


object ro 


hulls of ships and other 


resume © 


explosion \ 


oll’ 


under watet 
these declassified report W 
worked out a 
par 


John Kirkwood 7) has 
solution to the problem i 
deformation of a thin 
clamped around its elge He 
an equation relating the deflection tn 
the center of the diaphragm necessary to 
cause rupture, the radiu the dia 
phragm, and the critical rupture 
tion of the material in tension 

H. Kennard (6) investigated 
combined effects upon a 
phragm of a shock wave 
an underwater explosion 
of the surrounding structure 
photograph 


chaphragm 
ce velope ad 


circular 


longa 


the 
dia 
produced by 


the 


motion 
He ha 
upport his 


and 
evide nee to 
contention that the characteristx detle« 
tion of a thin diaphragm is more or less 
for stati lowly 
loads (no cavitation near the 
is conical for the suddenly 
of an underwater explosion when cavita 
tion 15 probably present 
Whether a material worl 
not was related to the 
shape of a circular diaphragm by G. I 
Hudson (4). He assumed 
start at the periphery and | 
metrically toward the center, 
developed equations for this 
that materials 
spherical and 


spherical or applied 


plate and 


apple d load 


hardens of 


detormatior 


loading t 
rogress syn 
and 
His 
that 


that 


case 
conclusions were 
work-harden 


other metals become conical 


become 
Another report by Hudson (5) gives 
the results of underwater explosion tests 
on a 10-in. diam., air-backed, steel dia 
phragm 0.57 in. thick. The pressure-tim« 
history is composed of (1) a nearly im 
stantaneous, initial, high pressure rise 
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temper vocuum — vocuum 
H-18 
0 18 9 19 
0 44 4) 42 
H-16 31 38 33 
i) 62 58 56 
0 63 62 
0 
H-18 
0 
H.'s 13 18 12 
0 32 32 32 
H.18 47 46 34 
| | 0 69 67 65 
H-18 80 80 89 
6 0 
H.18 
0 
0 15 15 15 
H.18 10 
0 20 9 18 
0 23 20 20 
H-18 35 28 28 
| | 0 47 47 43 
i) 57 57 53 
temper 
0 
0 
H-18 
0 
0 
4 0 
H-18 
0 
H-18 
= 0 
0 
H-18 
6 0 
0 
H-18 
= 
0 
Impact 
0 H-18 H-18 
2 W 1 
0 
2 3 3 
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equipment 


Fig. 2. 6in. test tank Fig. 3. 4 in. test tank 


PRESSURE 


BURSTING 


Fig. 1. Experimental installation 


oooe 
TURE THICENESS§ wenes 


Fig. 7. Bursting 
ve. dix 
thickness for 25-0 


aluminum 


J 
td 


Fig. 4. 2-in. test tank Fig. 5. Spoke vocuum support 
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Table 3.—Effect of impact Loading 


Rupture 
disc 
thickness 
(in.) 


Tank size 
(nominal) 
(in.) 


2 0.002 
0.003 


0.0045 
0.005 


4 0.002 
0.003 


0.0045 
0.005 


0.008 
0.010 


0.003 


0.0045 
0.005 


0.008 
0.010 


associated with the initial shock front, 
followed by (2) an exponential pressure 
decay, (3) a secondary pressure increase 
of longer duration, and (4) final pressure 
decay. Some of the experimental dia- 
phragms appear to be nearly parabolic 
and others more nearly conical. 

Gleyzal (3) developed a set of rela- 
tions among deflection, circumferential 
and radial stress, and circumferential 
and radial strain as functions of the 
tensile properties of the material, the 
imposed pressure, the diameter, and 
thickness of the diaphragm. His curves 
approach parabolic shape. 


* impact bp—gradual bp 
(Ib./sq.in. gauge) 


temper no vacuum vecuum 
0 1 1 
—2 —2 
H-18 —2 
0 —2 
0 
0 2 
0 0 0 
H-18 0 
0 —2 —3 
0 1 0 
H-18 —2 —13 
0 
0 0 —3 
H-18 0 9 
0 0 0 
H-18 —2 o« 
0 —2 —2 
0 —2 —3 
H-18 —2 -7 
0 0 —4 
0 0 


impact loading bursting pressure minus gradual pressure loading bursting pressure. 


Mintz (8) performed static deflection 
tests on copper and steel diaphragms. 
His curves of deflection plotted against 
pressure are approximately straight lines 
at low loads, becoming curved at the 
higher loads. 


Experimental Equipment and Procedure 


A schematic diagram of the experi- 
mental installation is shown in Figure 1. 
The construction of the three test tanks 
is specified in Figures 2, 3, and 4 


Table 4.—Effect of Disc Temper 
25-0 bp*—25S H-18 bp* (Ib. /sq.in. gauge) 
Rupture 
Tank size disc gradual impact 
(nominal) thickness 
(in.) (in.) no vacuum vacuum no vacuum vacuum 
2 0.001 --9 
4 —2 
—2 
2 0.003 3 13 3 WW 
4 3 8 3 9 
6 3 5 i 
0.005 14 12 
6 8 —12 —8 —8 
4 0.010 3 3 3 9 


* 25-0 temper disc bursting pressure minus 2S H-18 temper disc bursting pressure 


te A 1 “i 
0 = dead soft 
H-18 full hard 
.. Indicates no test possible. 
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Even though the pipe flanges were 
machined after welding, some initial 
trouble was experienced due to sharp 


edges on the flanges tearing the foil and 
causing premature disc tailure. This 
difficulty was eliminated by a slight 
rounding of the flange edges with abra- 
sive cloth and careful subsequent handling 
of them to prevent their surfaces and 
edges being marred accidentally. The 
flange surfaces were given a light coating 
of Dow-Corning silicone vacuum grease. 

Commercial aluminum foil was the 
only material tested as a rupture disc 


because of its low cost, ready avail- 
ability, and satisfactory corrosion re- 
sistance. This was available in two 


tempers, 2S-0 (dead soit) and 2S-H18, 
in thicknesses from 0.001 to 0.010 in. 

The aluminum foils tested were 
checked by spectrographic analysis for 
chemical composition, and all samples 
fell within the commercial specifications 
for alloy 2S. Physical testing of the foils 
was not attempted. Thicknesses were 
checked with a supermicrometer, which 
showed actual and nominal thicknesses 
to be identical. 

The first vacuum support for the foil 
discs is shown in Figure 5. The result 
of using this vacuum support, insufhcient 
support for the foil, is shown in Figure 
6a. The second vacuum support was a 
disc cut from 4-mesh, 18-gauge woven 
wire screen, which proved adequate for 
the rupture-disc test program. This 
screen support, however, proved to offer 
too much flow restriction for relieving 
excessive pressures caused by the com- 
bustion of fuels, and was discarded. 
Thus, in the actual use of the rupture 
discs they were allowed to deform under 


vacuum and were in this “reverse” 
shape when the excess pressure was 
applied. 


Figure 6b shows a typical disc after 
failure under positive pressure. 

Two types of pressure-measuring in- 
struments were used: (1) a Bourdon- 
tube vacuum and pressure gauge 
equipped with an auxiliary hand to in- 
dicate the maximum pressure reached, 
and (2) a Rutishauser pressure pick-up 
connected to an oscilloscope to give a 
pressure-time history of some of the 
tests. 

A Fastax camera was used to obtain 
high speed motion pictures of the burst- 
ing process of the discs in several tests. 


The bursting tests on the rupture discs 
were carried out in four different man 
ners: (1) initial pressure atmospheric, 
pressure applied gradually, (2) initial 
pressure atmospheric, pressure applied 
suddenly (shock or better called impact 
loading), (3) initial vacuum, pressure 
applied (4) initial 
vacuum, pressure applied suddenly. 

These test procedures are outlined in 
detail in the following paragraphs: 


gradually, and 


1. Initial Pressure Atmospheric, Pressure Ap- 
plied Gradually 
After the test disc was bolted in the flange, 
air was admitted at approximately 1 Ib./sq.in./ 
sec. until failure of the disc. The moximum pres- 
sure sustained by the disc was shown by the 


maximum reading indicator on the compound 


pressure gauge. This process wos repeated twice 


more to determine the rupture pressure. 
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Fig. 8a. Profile of deformed aluminum 
discs that did not fail. Right: 0.003-in 
thick, 2S-O; left: 0.008-in. thick, 


FRAME | FRAME 2 


Fig. 10. Frames 1-4, 7, 9. Failure of 6in. diam 0.003.in. thick 25-H18 aluminum rupture 
disc. Time between consecutively numbered frames is approximately 2 msec. Frame |, time 0 
the disc is deformed spherically but sill intact; frame 2 time 2 msec. a small straight 
teor is borely visible 
Fig. 8b. Profile of deformed aluminum 
discs thot did not fail. Right: 0.010-in. 
thick, 25-O; left: 0.008-in. thick, 25-0 


FRAME 3 FRAME 4 


Frame 3, time 4 msec., the tear has lengthened ond is spreading apart; frame 4, time 
6 msec., the spreading process noticeable in frame 3 has resulted in secondary tears roughly 
normal to the original one, and the spreading continues 


FRAME 7 FRAME 9 


Frame 7, time 12 msec., bursting process hos exposed entire aperture for pressure relief 
frame 9, time 16 msec., spreading of exhaust jet hos folded beck foil 


|| BACKGROUND 
FIG. 


Fig. 9. a, b, and c. Pressure histories dur- 


th. 14 7,9 
ing rupture-disc failure; positive pressure Valo chows the mothed of tohing pone 
is down and time increases to the right. 
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2. Initial Pressure Atmospheric, impoct Loading 

After the test disc was bolted in the flange, 
the quick-opening valve was closed and the up- 
stream line loaded to a predetermined pressure 
as indicated by the upstream pressure gauge 
An air bleed near this gauge facilitoted the 
pressure adjustment, Then the quick-opening 
d, which i diately loaded the 


if the disc failed, the process was 


valve was op 


test disc 
repeated with a lower line pressure until the 
if the disc did 
not fail, the process was repeated with a higher 


point of no rupture was found. 
line pressure until the point of rupture was 
found. The rupture pressure recorded was the 


minimum pressure required for disc failure. 


3. Initial Vacuum, Pressure Applied Gradually 
After the test disc was bolted in position, the 
tank was evacuated fo 27-29 in. Hg vacuum and 
held for Then 
pressure was admitted and the disc loaded grad- 


several minutes atmospheric 


vally as before to failure. The maximum pres 
sure attained within the test tank was shown by 
the maximum reading indicator on the com- 
This 


to determine the 


pound-pressure gauge. process was re 


peated twice more rupture 


pressure. On all vacuum tests the iron stopcock 
was closed during evacuation because the quick- 
(See 


opening valve would not hold vacuum 


Figure 1.). 


4. Initial Vacuum, impact Loading 

After the test disc was bolted in the flange, 
the tank was evacuated as before and then 
allowed to come to atmospheric pressure before 
being shock loaded. the shock tests, 


there was a drop in line pressure of 6 to 7% 


During 


when the dise did not fail but merely deformed 
after the quick-opening valve was opened. To 
minimize this pressure drop during the vacuum 
tests, the test tank was brought to atmospheric 
pressure before being shock loaded. The rup- 
ture pressure recorded was the minimum pre 


determined line pressure required for rupture 


Results and Conciusions 


Table 1 is a summary of all experi- 
mental work, showing the bursting pres 
ures of aluminum foil rupture discs as 
functions of diameter, foil thickness, foil 
temper, initial loading, and rate of ap 
plieation of pressure 

Figure 7, a plot of the bursting pres- 
sure of 2S-0 discs (initially at atmos- 
pheric pressure and with pressure grad 
ually applied) as functions of disc 
diameter and thickness, shows a linear 
relationship between bursting pressure 
and dise thickness for each of the three 
ted 
straight lines to zero bursting pressure 
gives a thickness of 
mately 0.0008 
due to the effects ol nonhomogeneity and 


diameters te Extrapolation of these 


metal of approxi- 
which may well be 
imperfections in the foil. 

Tables 2, 3, and 4 summarize the data 
on the effects of vacuum preloading, of 
impact loading, and of temper on the 
bursting characteristics of the rupture 


dises. 
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of Table 2 shows that 
had 


effect on the bursting pressure of the 


The 
vacuum. preloading 


summary 
es sentially no 


25-0 dises that were loaded gradually ; 
those subjected to impact loading also 
showed no effect of vacuum preloading 


in eleven out of fourteen tests. In three 


cases of the impact loading tests the 
bursting pressure of the 2S-0 discs wa 
decreased from 3 to 4 Ib./sq.in. In no 


case was the bursting pressure of these 
discs increased by more than 2 Ib 

Too few specimens of H 18 discs were 
available to determine any trend of the 
efiect ol Where 
there was an effect with this material, 


vacuum preloading. 
either with gradual or impact loading, 
its magnitude was much larger than 
with S-0 alloy. In half of the tests the 
H-18 bursting pressure was decreased 
by vacuum preloading. 

An examination of Table 3 shows that 
for all tested without 
vacuum preloading the bursting pressure 


rupture discs 
was essetitially the same for both grad 
ual pressure loading and impact pres 
sure loading. Impact loading decreased 
the bursting pressure by 1 to 2 Ib. /sq.in. 
in approximately half of these tests. 

For those discs that were preloaded 
by being subjected to vacuum half of 
the S-0 specimens showed a decrease of 
bursting pressure of more than 2 Ib./ 
sq.in. for impact loading as compared 
to gradual loading. The H-18 discs ex 
hibit the same trend, except that again 
the magnitude of the difference is more 
pronounced, One of the H-18 
actually showed a higher bursting pres- 
sure under impact loading. 

Table 4 shows that, in general, S-0 
dlises burst at a lower pressure than do 


dises 


S-H18 discs of the same _ thickness 
treated identically. The 0.003-in. mate 
rial did not exhibit this characteristic 
shown by the U.001 and 0.005-in. foil, 


and to a lesser extent by the 0.010-in. 
foil. 

Figures 8a and 8b are profile photo- 
graphs of 2S-0 aluminum discs that did 
not burst under impact loading. These 
photographs demonstrate that the discs 
deform spherically. This agrees with 
Kennard’s (6) findings that a spherical 
shape is characteristic of a circular dia- 
phragm loaded uniformly and slowly 
slowly as compared to the initial shock- 
wave loading of an underwater explo- 
sion. Hudson's (4) conclusion, based 
on theory that a material that work- 
hardens should deform spherically, is 
also dependent upon nonuniform load 
ing, i.¢., deformation, starting at the 
center and progressing outward to the 
periphery, which is apparently true in 
this case 

Typical histories of the 
bursting process are shown in Figures 
9a, b, and c. The Rutishauser 


pickup was installed immediately below 


pressure 


pressure 
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the rupture disc (Figures 1 to 4 inclu- 
sive), and its trace on the oscilloscope 
photographed, All these 
reveal the following se- 
quence of events: (1) a pressure build- 
up taking place in 20 to 30 msec., (2) 
an almost instantaneous pressure relief 
bursts and freely vents the 
air, and (3) a period of rapid but rela- 
tively minor pressure oscillations as the 
pressure approaches atmos 
pheric. This sequence of events does not 
correspond to those for underwater ex 
plosions as reported by Hudson (5) 
Figure 10 shows the bursting process 
of a rupture disc. These photographs 
were taken with a 16-mm. Fastax 
camera on the same horizontal plane as 
the rupture A mirror was set 
above the disc and at an angle of ap 
proximately 45 degrees to the initially 
flat disc so that each photograph shows 
a profile view at the bottom, and a view 
looking down on the disc at the top 


The time between consecutively num- 


screen Was 


photog raphs 


as the dis 


chamber 


disc 


bered frames is approximately 2 msec. 
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Fig. | MARE UP ATER 
CO conversion units TER Tower 


a method i 
for designing 
the steam 
recovery 
system 
in carbon 
monoxide-steam CO CONVERSION UNITS 
shift 
reaction M. C. Sze and J. F Campagnolo Mydrecerben Recoerch, tac., New York 
units 


tains a large concentration of carbon diagrammatically in Figure 1 


R* ammonia synthesis gas often con typical CQ) conversion unit , hown 


| with 


monoxide which must be cor 


steam in the presence oO! a catalyst to Conventional Method 
hydrogen and carbon dioxide. In thi Raw synthe gas entering the plant i 
conversion or “shift” reaction the countercurrent mitacte towe with 
amount of steam used is large. Usually hot water, [hi t water heats up the gas 
‘ uml saturate iter vapor 
the steam to dry gas ratio in the shift < " 
temperature ip the entering tem 
reactor feed is hetween 2 to 3 Since perature { the t water to the mnidifver 
only a fraction of the steam entering tower The water leaving the humidities 
is cooled, but it reheated y counter 
the shift converter reacted, it become 
current contact with the hort ift converter 
economically important to recover the effluent It tica all «commercial 
steam in the reactor effluent and mini plants tsi t team = recove te 
the ‘ re tor fluent entering the wate 
mize the net make-up steam required for 
heater it sturatwn water 
the carbon monoxide conversion unit condensation temperature r} theoreti 
When the raw synthesis va avail cally the maximum temperature to which 
thre wate cated the } 
able to the CO conversion unit at am 
te eratur ‘ rrest gt the 
bient or not excessively hig! tempera tior f the inlet e on This is the 


tures, steam recovery 1s usually accom 


plished by the use of a water heater and 


a gas saturator tower arranged in the evaporating water from the surface 
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In designing a plant using a steam 
system of the type just de 
hould know the wet-bulb 
temperature of hot gas to the water 
ince this temperature limits the 


team which can be recovered 


recovery 


wribed, one 


heater 
imount ot 
ind reused for the shift reaction. Thus, 
with the operating conditions for the con- 
verter set, the first 
lor the 
bulb temperature of the ga 


thing to determine 
tem is the wet 


With thie 


team recovery sy 


% 


Table 1.—Dry Gas Composition 


(total press.) 1 atm 


TEMP ~ °F 


Fig. 2. See Table | for gas composition 


Fig. 3. See Table | for gas composition 


temperature determined, it then becomes 
possible to set the humidifier overhead 
temperature approach and design the 
humidifier tower. Finally the water 
heater tower can be designed. 


Determination of Wet-Bulb Temperature 


the 
tower, 


As previously stated, in bot 
tom of the the 
esensible heat transfer from the gas to 
the surface of the water becomes equal 
to the latent heat the 
evaporating water from the liquid sur 


water heater 


requirement of 
face. Thus by a simple heat balance, the 
following equation evolves: 


+ h,) (ty — ty) ka (Vu 


or 


(1 +h, 
(2) 


At the conditions normally prevailing at 
the bottom of the tower, the radiation 
effect due to carbon dioxide and 
is small. Rarely is h, over 0.6 B.t.u./hr. 
(sq.ft.)(° F.) and h,/h, thus 
Equation (2) then become 


team 


can be 


neglected, 


h(t, ka (vu Vp dA 3) 


or 
hi, A ( Pu Po ) 
ty ) 


(4) 
ka n(t, 


In order to solve Equation (4) for the 
wet-bulb temperature, it is necessary to 
evaluate h,/kg. This fraction 
determined by the use of the analogy be- 
heat and transfer 


can be 


tween transtier mass 


Gas ttm 
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k, 056 
Thus, J, = ( 7) 
Pp 


h, é 0.56 
Jy = ( ) 


The exponent of 0.56 is used in Equation 
(5) in accordance with the more recent 
work by Bedingfield and Drew (1) 
Upon simplification, this equation re- 


(5) 


duces to the following: 


0.56 
h ( 
ke Pp 


Figure 2 


(6) 


is a plot of h,/kg, evaluated 
according to Equation (6), lor various 
film temperatures at several steam to 
dry gas ratios at one atmosphere total 
a typical composition of 


gas as 


pressure tor 


converted ammonia synthesis 
tabulated {Table 1). 
This dry gas 


because some commercial operating data 


composition 1s used 


for such a gas (as tabulated) are avail 
able for checking the calculated wet-bulb 
temperatures. It may be appropriate to 


mention here that reasonable variations 
in the dry gas composition have not been 
to affect significantly the factor 


other conditions are held 


found 
h,/ka 
constant 

In a calculation of h,/kg from Equa 


(6) to obtain Figure 2, the con 


when 


tion 


stants are evaluated as follows: 

M, is the average molecular weight 
of the film and is taken analogously for 
mole and 


Since the average molecular weight 


fraction midway between y, 


vu 
of the usual dry converted ammonia 
close to 18, the 
weight of steam, the effect of 
Molal specific 


synthesis gas is fairly 
molecular 


vy on M, is insignificant 


PSYCHROMETRIC TYPE 
CHART FOR_ 


_AMMONIA SYNTHESIS GAS 


(4). 
N 15.9 (1) 
A 2 
CH, 9 = 
co 27 
100.0 
A 
a* 
| 
ke 
200 
700 wo 60 
Fig. 4. 
2.00 | 
~ | 
rs. 
Why 
i 
| 
| tha} 
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heat at constant pressure for the steam 
and gas mixture is evaluated by averag- 
ing the molal specific heat of the various 
components. The specific heat of steam 
is taken from the Keenan and Keyes (4) 
steam tables. The molal heat capacity 
thus obtained is converted to c, by divid- 
ing by the average molecular weight of 
the 
conductivity, 


steam and gas mixture. Thermal 


is evaluated in ac- 
cordance with the following formula: 
\ M, 


\ 


hwy mixture 


the low lered 


for Figure 2, p is 


kor pressure case cons! 


determined by mean 
Diffusion 


ulated from the Gilli 


of the perfect gas laws 
etherent, 1 
land equation (3) assuming the dry gas 
the 


vol 


co 

as one component and steam as 
other, the molal 
the 


Equation (4) 


iverage molecular 


ume ot dry used 


in be readily solved by 
the proper 


The 


tor 


trial and error using value 


ot h,/kqg trom Figure 2 calculated 


wet-bulb temperature variou 


ratios at inlet 
temmperatures for a 
ata 

ire 


5 It can be 


team gas various ga 


converted 


otal 


ammonia 


synthesis vas pre ure of one 


itmosphere presented (see Figure 


seen that for wide ranges 
gas 
wet-bulb temperature varies 


Phi ap 


result ented a 


of inlet ga and steam 


the 


temperatures 
ratio 
only becomes more 
parent if the pre 

form similar to the usual psychrometri 
to the 


the wet-bulb tempera- 


chart as in Figure 4. Owing teep 
saturation curve 
or the 


be heated 


hixed total 


ture temperature to which water 


only 


ure tor 


may varie 


slightly at a 


pres widely varying 


Thus, 
mecrease at steam: gas ratio, the increase 


other conditions at a significant 
in the temperature of the hot water ob 


tained is relatively small. Even though 


a few degrees in the tem 


the 


a change ot 


perature ot the hot water to itura 


tor tower results in a significant change 


in the amount of steam recovered, it ts 


nevertheless true that 4s gas 


ratio 1s increased 


the ethcrency of steam 
tem decreases In 
limit to the 


ible 


recovery in such a sy 


other words, there 1s a 


maximum steam recovery pos 
such a system 
In Table 2 son 


mercial 


data taken from com 
plants 
wet-bulb 
gure 3. It can be 


ope! ating are 
the 


tures as 


compares 

calculates 

taker 


Fable 2 that 


with tempera 
from 
only at higl 


the actua 


een trom 


water circulation rates doe 


hot water ter perature leaving tl Vater 


entiall 


heater tower bec: \ 
the calculated 
This « he 
ufhciently hig! 
the vapor liquid ‘ 
packed tower! 
This is further mds 
perature ot 


me es 
wet-bulh 
expla 

vater to wa 
omtacting 
very 
ited b 
the vas leaving the 


tor towet the water circulatiu rate 


is mcreased the 


at the top of the tower 1 


temperature ipproac 


irrow the 
efficiency of steam recovery 


f 
the 


wtor it mportant in the ce 


two pac lowe 


Pressurized Converters Change Needs 


Recently the tendency 


conver 


ion units under pre 


favor. For this reason, the / I 


‘ 


or high pressure operation at 400 Ib 


Table 2.—Total Pressure at Water Heater: 1 atm. approx. 


Gas flow 
fo satu- 
rator 
(std. cw 

ft. /min.) 


Water flow 
to satu 
rator 
gal./min.) 

Plant A 

Gas composition 

opprox. as given 
in Table | 


Plant 8 
Gas anolysis 
(dry) 
% 
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Steam gas 
ratio 
approx 


Temp. of 
water 

leaving 
heoter 

(wet bulb 


Cale'd 
wet bulb 
temp. from 
Figure 3 


Temp of 


gas 
lea ving 


Temp. of 
gos to 
water 


heater saturato 


343 
362 
34) 
374 
344 


189 
190.5 
191.5 
191.5 
192 


192 
193 
192 
193 
192 
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processes 


sq.in.abs. are calculated and presented u 
It i 
find that withi 
i film 
the 


a constant nul 


further urprising t 


gas range 


te riper ature 


lume at the 

is calculated by t 

the 
Then the 
iturated stean 


K ex nan ind Ke yt 


ind converted by a 


pre ibility chart 


(3) tor xture 
one mole 


taken from the 


lactor 

tean 

team and 
ceordimg to 


otal volun Dh 


po 
the use al 
lable 3, wet 


ited and pre ented 


D> tiot 
peratt il 


Design of Commercial Units 


The wet-bulb theory develop 


in be direct ipplhed to t 


commercial unit hhict 


- 
Teble 3.—Total Pressure at Wetter Heater 
400 Ib. ‘sq. in. abs. 


h_/k, for trom 
1.275.2.00 and trom 
375.450" 


Gas composition A (dry 


} In an evaluation of the tactor 
M, essure peration, it wa ound 
able to u the periect ga law 
nixture. Instead, the following ay 
<imate method belhheved to be more 
accurate andl thu u he ary ya 
ve for one 
the com 
mal te rule 
rature of 
the tal pressure ratio 
© fe | i ratio, the apy x 
itura ure added 
wat’s law. to give the 
is then weer! t hits 
fron ulb temperatures for 
/sj)inabs. are caleu 
Figure 
6250 1.5 173 514 
6900 15 174 N 159 
6300 15 184 02 
6250 1.5 185 CH, 09 95 
1280 6150 15 186 co 27 j 
co 2789 
100 0 
Gos composition 8 (dry 
51.5 Lal 558 
N. 178 510 5670 20 307 190 195 183 N 09 
co 17 cH, 03 98 
CH, 5 co 18 
co, 28.5 co 412 
100.0 100.0 
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steam efficiently so that the shift con 


ver s can be made economical 


The 


to estimate accurately the 


ion proce 
start of any design is to be 
temperature 
pumped to the the 
indicated in Figure 


able 


ot water top of 
tower, as 
1. As has been mentioned previously 
the maximum that 
can be attained is governed by the wet 
effiu 


tower 


saturator 


water temperature 


bulb temperature of shift converter 


entering the water heater 


(tor 


ent 
Figure 3 
and Figure 5 


atmospheric 


400 Ib 


pressure ) 


(for j.in.abs. ) 


Fig. 6. 
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indicate that once the steam:gas ratio 
is established, the wet-bulb temperature 
of shift converter gas is also approxi- 
fixed within a of a tew 
degrees. Naturally, the steam:gas ratio 
be set over quite a wide range of 


mately range 
can 
values depending on the amount of car- 
bon monoxide present in the synthesis 
gas and what degree of conversion is 
desired in the shift converter. However, 
once these variables have been set ac- 
cording to established operating prac- 
tice, it is possible then to proceed with 
the design of the steam recovery system. 
\ plot similar to Figure 3 or Figure 5 
the 


converter 


and an estimate of 
which shift 
the water heater tower 
temperature of water 
pumped to the saturator This 
temperature may to be corrected 
slightly after the first trial calculation. 
However, ordinarily this will not be 
necessary because of the insensitivity of 
wet-bulb temperature to change in gas 
temperature, 


is then made 
temperature at 
effluent 


establishes 


enters 
the 
tower, 


have 


The first step in the design of the 
saturator tower is to plot a saturation curve 
at the operating pressure of the saturator 
If there is to be appreciable pressure drop 
through the saturator, it would be well 
to make such allowance. To facilitate con- 
struction of the enthalpy curve for sat 
urated gas, a plot is first made of the molal 
ratio of steam to dry gas in saturated mix 

as in Figure 6, which is for a total 
of 450 tb./sq.in.abs. This ratio 
determined as the ratio of 
steam and dry gas 
where steam is exert its full 
vapor pressure at the temperature. A more 
accurate plot can be made by correcting 
the molal ratio in terms of the activity 


ture 
pressure 
easily 
pressures of 


Cal 
partial 
assumed to 


Fig. 7. 
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coefficient of steam in the particular gas 
eous mixture. It was found that this cor- 
rection was small even at the higher pres- 
sures and was not used in the plots 
Another useful plot is one for the molal 
enthalpy of dry gas above a certain datum 
temperature (Figure 7) 


From use of these two curves in con- 
possible 


to construct curves of total enthalpy of 
vapor over 


junction with steam tables, it is 
dry gas saturated with water 
a temperature range that is to be en- 
countered in the saturator. These curves 
are calculated on the the en 
thalpy of total mixture per mole of dry 
gas. It is readily apparent that in all 
calculations of this nature where dry gas 


basis ot 


passes through a tower unchanged, it is 
simpler to work on this basis rather than 
on total moles of vapor which change 
in magnitude through the tower. 

Curves of this type have been plotted 
for a low pressure saturator in Figures 
8, 9, and 10 and for a high pressure 
saturator at approximately 450 lb./sq 
in.abs. in Figures 11 and 12. 

The saturator that is used commercially 
is a tower that is packed to an appreciable 
height with 2- or 3-in. Raschig rings manu 
factured of steel or porcelain. The pack 
ing height is necessarily a function of the 
amount of saturation that is indicated im 
the process design conditions. Since the 
primary purpose of the saturator is to effect 
steam saving, it would hardly pay to use 
one unless the saturator were designed to 
recover at least half of the total amount 
of steam used in any conversion process 
Raschig rings are ordinarily used in this 
service since they are relatively cheap and 
present reasonably efficient contact surface 
However, this does not preclude the use 
ot a more efficient packing material or a 
bubble tray tower 


that 


correct 


In fact, the analysis follows 
would be theoretically for a 
bubble tray tower, but can only be an 
approximation tor a packed tower 
However, it has been extremely useful 
in designing towers for saturator serv- 
ice and can be applied also in predicting 
the performance of the saturator when 
conditions are changed from design 
values. 

It is determining — the 
theoretical contacts per- 


form the required saturation duty that 


assumed in 
necessary to 


at every point in the tower the gas is 
saturated with moisture. This necessar- 
ily means that the moisture content of 


dry gas increases as it moves up the 


tower since its temperature rises in be 
ing countercurrently contacted with hot 
water which is fed at the top of the 
tower. This probably 
correct in the upper part of the tower, 
but sometimes might not be quite cor 
rect in the lower section, primarily in 
the region just above gas entrance when 
the entering gas is not saturated. How- 
ever, it can be seen from the saturation 
curves that the lower part of the tower 
is not too important in the analysis 


assumption is 
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since the most critical part of the con- 


tacting process is in the upper section 
of the tower where a pinch is most 
likely to occur 

Once the assumption has been made 
that the gas at its tempera 


ture at every point in the tower, it 1s 


saturated 


then an easy matter to. establish the 
water temperatures through the tower. 
It is necessary to set as design condi- 
tions the temperature of ga leaving the 
top of the tower and a water rate 
pumped to the top of the tower. It is 
possible then to proceed down the tower 
by cutting it by sections at several pack 
ing levels. By the assumption of gas 
temperaure (hence enthalpy ) coming into 
this arbitrary section, an over-all en- 


thalpy and mass balance around this sec- 
tion will permit calculation of the tem 
perature of water leaving. Enough cal 
culations are performed to establish the 


operating line In the event that this 
operating line intersects the equilibrium 
curve, it is necessary then to go back 
and establish new outlet conditions so 


that a pinch will not occur. This can 


be done by increasing the temperature 


approa h between outlet gas and inlet 
water, by increasing the water rate, o1 
by some combination of these two 


variables 
It is 
between gas and water fi 


een that the enthalpy difference 
a measure 


is 


of the saturation potential at any point 
in the tower. In such a system where 
the water film resistance is negligible 


and hence bulk and film temperatures 
ire approximately the same, the vertical 
distance between the operating line and 
equilibrium curve is the enthalpy driv 
ing Hence the the ap 
proach of operating line to equilibrium 


lorce closer 


curve the smaller the potential and hence 


the more difficult is the process of satu 
ration. 
For ease of analysis the saturator is 


now conceived to contain a definite num 
ber of equilibrium contacts which are 
determined by stepping off vertical and 
tarting from either 
end of the It is 
this method trictly 
correct and, to be truly correct, a graph 
ical integration must be performed, but 


horizontal segments 
recognized that 
theoretically 


tower. 


not 


in general the results will not be greatly 
different. This approach has the advan 
tage of being very much faster. 

s of this approach to the 


is indicated 


The usefulne 
lesign of commercial unit 
in applying it to operating 
have been obtained from existing satu- 


data which 


ration units 


Three sets of data are indicated on Figures 8, 
9, and 10 for a low pressure saturation opero 
From a 


tion at approximately 15 |b./sq.in.abs. 
knowledge of the packing height which in this 
instance was 25 ft. of 3-in. Raschig rings and the 
number of contacts required, which ore stepped 
line ond equilibrium 


off between operating 
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curve, it is possible to calculate the height 
equivalent to a contoct by dividing one by the 
other. For the high water rotes the height of 
each contact was approximately 2.3 ft. At oa 
reduced water rate the height of a contact wos 
3.6 ft. Thus it is evident thot to apply an 
average height of contact in designing a com 
mercial unit it is extremely important that the 
water rate be high enough so that the packing 
be completely wetted. It is therefore recom 
mended thet for 2- and 3-in 


water rate should be higher than 6000 Ib. / (hr 


Raschig rings the 


(sq.ft. of tower section). This recommended rate 
is only approximate and it is important to make 
rate 


certain that the selected water is appre 


ciably lower than the flooding rate 
Figures 11 and 12 ore saturation curves at 
450 Ib./sq.in.abs 


constructed as 


The operating lines have been 
described 
knowledge of the water rate pumped to the 
top of the tower and from the outlet temperature 
The data indicated on these graphs 


previously from a 


conditions. 
were obtained from two saturator towers, each 
operating at 450 Ib./sq.in.abs. Each tower wos 
packed with 65 ft. of 2-in 


The construction of theoretical contacts for the 


2-in. Raschig rings 


first unit indicated 21.7 steps when operating 


under o woter rate of 450 gal./min. The second 


unit which saturated approximately the same 
quantity of dry gos but was opercted at the 
indicated 


of the 


water rate of 560 gal./min 
The “H.E.T.P 


and that of the second 


higher 
26.3 theoretical plotes 
first unit wos 3.0 ft 
2.5 ft. However, it is evident that in both coses 
there is a portion of the tower where the 
equilibrium curve comes very close to the operat 
ing line. Hence, the number of contacts stepped 
off in this region could easily be in error by 
several per cent and consequently the agree 


ment in H.E.T.P. values is quite good 


To™ ry 


Fig. 8. 
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Conclusions 

From the 
tamed tron 
low iy com 


conce pt 


ot 


ipplied to 


when the water rate 


processes 


hich 


rcial 


have 


COTTE units 


u ns can be dra 


theoretical contact 


the design of 


ullici 


to wet the pach ing comple tely 


truction de 


determine 


cribed here cal 


the number of eq 


22 


been ob 
the tol 
wn. 
can be 
itor nly 
ntiy igt 
lhe con 
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j 4 
| 
Fig. 10 
| 
> 
e 4 
| | 
fig. 9 


by stepping-off plates between 
the equilibrium curve and the operating 
To determine the height of pack 
ing required to perform the desired de 
then only 


contact 
line 


gas saturation, it ts 
to multiply the number of 
by the H.E.T.P. of 
but 


gree ot 
necessary 
theoretical contacts 
3.0 ft. for a conservative design 

no less than 2.5 ft. for a tight design. 

One of the possible uses of the analy 

determining new 
existing 
variable in the 
instance, it 


sis described is in 
operating 
after a 


conditions on an 
tower certain 
operation is changed. For 
would be possible to estimate the further 
degree of saturation that would have to 
be done by a trial-and-error procedure 
by assuming small temperature ap- 
proaches at the tower top, calculating 
operating lines corresponding to these 
approaches, and drawing in the equili- 
brium contacts until the number ob 
tained is equal to the number calculated 
from the original operating conditions 

For a constant inlet water tempera- 
ture the temperature approach main- 
tained at the top of the saturator is a 
function of the water circulation rate 
As pointed out earlier the inlet water 
temperature will be reasonably constant 
regardless of operating variables and 
will depend on the pressure that is fixed 
for a saturation system. Hence, once 
the pressure for the system has been 
the temperature is 


established, water 


fixed within a range of several degrees. 

So that the saturator will perform its 
functions efficiently, it is desirable to 
keep this temperature approach as small 
as possible, but not so low that an ex- 
orbitant circulation rate must be estab- 
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| 

| 


Fig. 12 
lished which will be evident in high 
power consumption and very much 


larger towers. It is noted also, however, 
that it is just as bad to go to the other 
extreme and use a very low water rate, 
Figure 10 where the 
approach is very resulting in 
poor contact because of insufficient pack 
ing wetting and low degree of satura 
The recommended range of tem- 


as indicated in 
large, 


tion. 
perature approach for saturators is in 
the order of magnitude of 5-15° F. and 
will be dependent to a greater extent on 
the total pressure of the system. In 
general, the lower the the 
smaller will the temperature approach 
have to be in order to perform the same 
degree of gas saturation. In a satura 
tion at atmospheric pressure the tem- 
perature approach should be about 5° F 
and at 400-450 Ib./sq.in.abs. the ap- 
proach can be from 10-15° F. to per- 
form the same saturation duty. How 
ever, under these conditions of identical 
degree of saturation the low pressure 
saturator is at a great disadvantage 
from the standpoint of water circulation. 
This is evident from the relative slopes 
of the equilibrium curves in the upper 
tower section. The slope of the curve 
at low pressure is about three times 
greater than the slope at high pressure. 
The significance of this with respect to 
water rate is that approximately three 
times as much water is required at the 
low pressure. For instance to perform 
the same degree of saturation about 1.5- 
2.0 Ib. of water are required /std.cu.ft. 
of dry gas at atmospheric pressure and 
from 0.5-0.8 Ib. of water /std.cu.ft. of dry 
gas is required at 450 Ib. /sq.in.abs. 


pressure 
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= surface crea, sq.ft 
c heot 


capacity at constant 
pressure, (B.t.u./tb.)(° F.) 

D = diffusion coefficient, sq.ft./hr 

G = mass velocity of fluid, (Ib.)/ 


(hr.)(sq.ft.) 
G’ = molar flow of dry gas, (Ib. 
moles) /(hr.) 
molar mass velocity, (Ib.moles) 
(hr.)(sq.ft.) 
h, coefficient of heot transfer by 


convection, (B.t.u.)/(hr.)(sq. 
ft.)(° F.) 

h, coefficient of heat transfer by 
radiation, (8.t.u.)/(hr.)(sq 
ft.)(° F.) 

H.E.T.P height equivalent to a theoret- 

ical plate (ft.) 

4, see Equation (5) 

ty see Equation (5) 

moss transfer coefficient, (ib 
moles) /(hr.)(sq.ft.)(mole frac- 
tion) 

ky thermal conductivity, (B.t.v.) 
(hr.)(sq.ft.)(° F./ft.) 

mM molecular weight 

p partial pressure of water, Ib./ 
sq. in.abs 

q heat current density, (B.t.u.), 
(hr.)(sq.ft.) 

S’ = molar flow of steam, (lb 


moles) / hr.) 


= temperature, F 

y = mole fraction 

= total pressure, |b./sq.in.obs. 
density, (Ib.)//(cu.ft.) 

A = molal letent heat, (8.t.v.)/ (Ib. 


mole) 
viscosity, Ib./(ft.)(hr.) 


Subscripts 


v, w, f designate values of the quantity in the 
main gas stream, ot the surface of heat transfer 
or evaporation, and in the “film” respectively, 
i indicates the components. 
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Addenda 

In the paper “Generalized Activity 

Coefficients of Hydrocarbon Mixture 


Components” (C.E.P., February, 1955, 
page 95-F), the footnote on page 97-F 
concerning the large scale, detailed 
drawings of Figures 1-6 on file with the 
American Documentation Institute does 
not give the Document number. This is 
now known as No. 4484 and the price 
of microfilm or photoprint is $1.25. 
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-only a fraction the size of custom 
built units of comparable capacity 
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The new Cyclonaire, though only a fraction of the size, 
offers more fume removal capacity per dollar of cost than 
any custom-built unit of comparable capacity, The first 
complete “packaged” fume washer, it is made in 

four standard models with capacities ranging from 

750 c.f.m. to 6,500 c.f.m. (Larger sizes on special order. ) 
Outside dimensions range from 20” o.d, x 8’9” high to 

48” o.d. x 14’7” high. Power requirements are low, and 

the compact design permits placing it almost anywhere in the 
plant. It will handle most corrosive gases normally 
encountered in fume scrubbing operations, with removal 

of many gases (of 1% concentration or less) 

up to 99.9% effective. 


In operation the Cyclonaire is a wet bed scrubber... 

and the secret of its high efficiency is the bed of Intalox 
Saddles with which it is packed, Intalox Saddles provide 
greater randomness of packing and more contact 

surface area to water and fumes hence more thorough 
scrubbing action than any other industrial 


tower packing, volume for volume. 
8 If you have a fume, dust or mist 
woblem it will pay you well to 
sections which are easily assembled in a few hours 
... Take a look at the data - 


or disassembled and relocated in a comparably short time. 
Inner surfaces are protected from corrosion by a 

3/32” thick Tygon sheet lining. Outer surfaces are protected 
with Tygon “ATD” Hot Spray Corrosion-Resistant Paint. 


The Cyclonaire is constructed of steel in flanged 


PROCESS EQUIPMENT DIVISION 
. Send for Bulletin FW-4. Get the complete 


U. S. STONEWARE 
7 


pensive, space saving method of fume 
AKRON 9, OHIO 


elimination. 
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CONDENSATE FLOW- GALLONS PER MINUTE 


Your competitive edge in future markets could very 
well be established in the process planning you do 
today, The decision to install Dowtherm™ is an example. 
With this modern heat transfer medium, high tempera- 
tures can be attained with extremely low pressures 
permitting the use of thinner-walled, more compact 
equipment, Temperature control is precise, too, and 
easily maintainer through simple pressure regulation, 
Resulting elimination of hot spots and varying tempera- 
tures assures quality of product and reduction in waste. 
The extraordinary thermal stability of Dowtherm makes 
it a natural for those applications demanding liquid 
phase heating. 

Dowtherm is an accepted “tool” for the process engi- 
neer, You'll find all the facts in the “Dowtherm Hand- 
book”, a valuable technical guide of process heat infor- 
mation, A request on your letterhead will bring it to 
you promptly, THE DOW CHEMICAL COMPANY, Midland, 
Michigan, Dept. DO 730A. 


> 
Process Heat Of The Future — 


available today! 


ror 
t ttt 


THERM 


CONDENSATE FLOW 
VERSUS HEAT LOAD 


SYSTEMS 


t 


PHASE 


mune 


DOWTHERM 


solves problems of pressure, 


control and maintenance for informed 


management in many process industries. 


you can depend on DOW CHEMICALS 
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Galveston 


NEW ORLEANS — 
MAJOR CHEMICAL CENTER 


promises informative and 
enjoyable activities for 
May Institute meeting 


Corpus 
Christi 


Hogan, J. Pominski Southern Regional Research Labs 


and H. 


O'Connell and Ethyl Corporation 


n one of he world’s major chemical tion to our chemical manuiacturers, institution will have a big stake on the 
| producing areas—the Gulf Coast from process equipment fabricators, and engi ymposium looking into the practical 
the Texas-Mexican border to Florida— neering and construction firms. We are aspects of just how industry and the 
Louisiana holds a leading place. The living today in a world of ever-widening educators can best provide and use funds 
second largest natural gas and sulfur industrial horizons, but a world in from industry in the university. log 
producing state, third largest petroleum which commercial relations do not yet ally, we know that educational institu 


tions provide industry with its most 


producer, fourth largest salt producer, move freely, and in which there are 


Louisiana centers in turn around the many problems we must face realisti basic raw material—men. What can in 


great industrial city of New Orleans. cally. More and more knowledge of dustry do to help produce them’ llow 
Main port of the nation after New ‘loreign affairs is going to be cde can educators best get the tunds they 
York, New Orleans is today a major manded of both company and engineer must have to continue doing their job 
chemical center, eastern focus of the if either is going to operate at full eff The two sessions on fundamental 
“Golden Gulf” chemical empire that has. ciency in the future nechanisms in boiling, cavitation and 
Houston-Galveston as its Western focus. A practical “how-to-use ession will condensati ire going to study the sub 
* Reason: abundant raw materials, low be C. F. Bonilla’s symposium on liquid ject in detail from both the angle of 
cost fuel, cheap, efficient transportation metal You've probably been convinced vapor beha r and measurements of 
by sea, river and inland waterway, the by now of the value of liquid metals heat transfer in boiling. Leading work 
markets provided by the entire Gulf now you can learn the detailed “know ers in the field will report on their 
area and the whole Mississippi water- how” of application at the New Orleans work, discuss problems, goals and con 
way system, all but unlimited water, and symposium. Sodium will come in for clusions being reached. In the highly 
a climate of a mildness to allow outdoor particular attention, including its avail important general sessions, there be 
construction ability and manufacture, problems of more on the use of liquid cyclones, the 
The great numbers of resident chemi heat transfer, and details of the material successful use of a photochemical rea 
cal engineers, the myriad process plants, transport problem in its use tor to produce benzene hexachlorule 
: and an unusual informative technical This is really going to be a practical more on multicomponent distillation 
program, as well as the historic, scenic, “know-how mecting, with the third ind many other highly informative 
amd entertainment facilities described in “inside information” symposium cover paper 
detail last month, all add up to an un ing the ever-present problem of e1 
matched opportunity for visitors at neering writing. Emphasis: how to im Meeting Eavirenment— 
A.1.Ch.E.’s National meeting May 6-9 prove your own writing. It's going to Chemical Boom 
be attacked from four ides at once Recent announcement of hell Chemi 
An “Improve Yourself” what management expects, how man cal’s new 40 1 ! pe year 
Technical Program agement can help you, how you can help "™ ethyl ethyl keton al Norco, to 
A program of more than usual inter- yourself without going back to college go on stream 1D, only one small 
est has been planned for New Orleans and what the editor of technical jourral ! tion ott ‘ i in New 
(see pages 52 & 54) expect (orlea 
4 morning will be devoted to the in As if this were not enough to “leas In 1954, $200 million was invested in 
creasing problems of foreign competi you and your company or educational (Continued on page 
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NEW ORLEANS MEETING 


(Continued from page 51) 


new facilities by the oil, natural gas 


alone. In 


by 


and petrochemical industrie 
1939, 25,000 persons were employed 
industry at a cost $22 million 


Today 54,000 are 


a total payroll in excess of 


annually about em 
ployed for 
$17 


million per 


Major Plants 


At the Ne Orlean 


trip 


meeting, plant 
take on a greater importance than 


usual since so much of the industry in 


the area is new 

Largest of the recently built plants in 
Aluminum & 
Chemical’s aluminum reduction plant at 
Chalmette, 6 the 
Quarter Largest plant of it 

100) 
of aluminum annually, using the 


$165 


New Orlean Kaiser 


miles from French 
type in 
the country, it produce million 
pound 
Soderberg reducion method, cost 
million to build 

At Luling, 14 miles up-river, Lion Oil 
has its $31 million installation for the 
producion of 100,000 tons of nitrogen 
300 to 400 tons of an 
Most of this 


nitrogeneous 


per year, trom 


hydrous ammonia per day 


is processed into other 


uch as pelleted ammonium 


nitrate, nitrogen fertilizer solutions, and 


chemicals 
aqueous ammonia, 
Perhaps 
newer plants to the chemical engineer 
giant $67 million Fortier 
Principal products 


is Cyanamid’s 


petroe hemical plant 


the most interesting of the 


CHEMICAL PROCESS PLANTS 
IN MISSISSIPPI DELTA 


American Cyanamid, Waggaman 

Armour Fertilizer Works, New Orleans 

Bay Petroleum, Chalmette 

Coastwise Petroleum, Good Hope 

Colonial Sugars, Gramercy 

Commercial Solvents, Harvey 

Cities Service Oil, St. Rose 

Davison Chemical (W. BR. Grace), Gretna 

Delta Petroleum, New Orleans 

Dixie Chemicol, New Orleans 

Freeport Sulphur, Bay St. Elaine, Choco 

hovla, and Garden Island Bay 

General Chemical Div. (Allied), Harvey 

Godchaux Sugar, Raceland and Reserve 

Henderson Sugar Refinery, New Orleans 

International Lubricant, iew Orleans 

Kaiser Aluminum & Chemical, Chalmette 

Lion Oil (Monsanto), Luling 

Loisel Sugar, New Orleans 

Lone Star Cement, New Orleans 

Magnet Cove Barium, New Orleans 

Niagara Chemical Div. (Food Machinery), 

Belle Chasse 

Oronite, Oak Point 

Pam-Am Southern, Destrehan 

Petco, Marrero 

Products Research Service, Belle Chasse 

Publicker, Westwego 

Pure Carbonic, New Orleans 

Shell Chemical, Norco 

Shell Oil, Norco 

Sherwood Refining, Gretna 

Stauffer Chemical, Harvey 

Southdown Sugars, Houma, Thibodaux, 
and Vacerie 

Swift, Harvey 

U. S. Industrial Chemicals, Harvey 

Valentine Pulp & Paper, Lockport 

Valentine Sugars, Lockport 


are acrylonitrile, anhydrous ammonia, 
ammonium sulfate, sulfuric acid, acetyl 
ene, and hydrogen cyanide Sut most 


important, at Fortier Cyanamid is using 


the advanced new tech- 


niques of production, control, and analy- 


some ol most 
sis in the petrochemical industry. 

Large refineries and integrated petro 
facilities are a prominent tea- 
On the 


works downriver 


chemical 


ture of the whole area plant 
trip list are Oronite 
at Oak Point, 
Pan-Am Southern at Des 


up-rives 35.000 


tallation of 
trehan 18 
bbls. ol 


and the 


the large ir 


miles where 


crucle ire proce ed each day, 


rehnery 
ibly the most 


Shell, which is 


prob 
complete refinery Of its 
world The refinery at 
processes 75,000 bbls. day, 
material to the adjacent 
hemical plant for the production 


ize in the 
Norco per 
upplie 


Shell ¢ 


allyl 


raw 


chloride and crude chlorohy 


drins among other Norco is a 


products 
pt 


interesting plant since 
i 30 million 
a new 


ethyl 


partr ularly 
ork 1 


pound per year H,O. 


now underway on 
unit using 
the methyl! 


proce as well as 


ketone plant 


farm and Mine to Chemicals 


Chemical engineers will visit, on the 


hore of Lake P 
dustrial installation that is probably one 
of the most important industrial factors 
This is the Southern 
Laboratory of the 


engineers 


ontchartrain, a non-in- 


in the region 
Regional Re 


Dept. of Agriculture 


earch 
where 
and scientists are continually working 
on the industrial chemical possibilities 
of cotton lint and cottonseed, peanuts, 
tung, rice, sugar cane, citrus fruits and 
all the other agricultural products of the 
South. 
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NEW ORLEANS MEETING PROGRAM 


Beatty Howard 


SUNDAY, MAY 6 


EFFECTIVE FINANCIAL AID TO THE COLLEGES 
FROM INDUSTRY—PANEL DISCUSSION, K. O 
Beatty, Jr., presiding 


Panel members to lead discussion are 


J. H. Heward, Eastman Kodak Co., Rochester, 
N. Y. 


H. C. Kelly, National Science Foundation, Wash- 
ington, D. C 


D. L. Katz, U. of Mich., Ann Arbor 
A. N. Hixson, Jr, U. of Penn., Philadelphia 


MONDAY, MAY 7 
GENERAL PAPERS, R. V. Bailey, presiding 


Phase Separation and Mass Transfer in a Liquid- 
Liquid Cyclone, D. J. Simkin & R. B. Olney, 
Shell Development, Emeryville, Cal 
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Hixson 


Olney Governale 

Phase separation and mass transfer studies 
made in a 4” dia 
struction over a wide range of oil/water phase 
ratios, total flows up to 24 gal./min. 


cyclone of conventional con 


Development of a Two-Stage BHC Photochemi- 
cal Reactor, |. J. Governale & J. T. Clarke, 
Ethyl Corp., Baton Rouge 

Highlights of a development program result- 
ing in the commercial application of two, photo- 
chemical reactor types for benzene hexachlor- 
ide production. 


The Effect of Concentration Level on Mass Trans- 
fer Rates, |. E. Westkaemper & R. R. White, 
Univ. Mich., Ann Arbor. 

A differential equation describing mass trans- 
fer from values of eddy viscosity and eddy 
diffusivity is correlated with experimental data 
from an experiment with CCl, being evaporated 
into a stream of air 


Chemical Engineering Progress 


White 


Bachelor Beste Mellecker 
Multicomponent Distillation-Trays At an Operat- 
ing Reflux, J. B. Bachelor, Parsons Co., L. A 
Having previously developed general equa- 
tions for the quantity of each component in 
the feed-zone and product streams, a relaxation 
considered for an operating 


solution is now 


reflux 


IMPROVING COMMUNICATIONS, E. 
gren, presiding 

What Management Expects of Technical Reports, 
G. W. Beste, Ethyl Corp., Baton Rouge. 

A management view of technical reporting 
from the standpoint of the purposes it is re- 
quired to serve 
What Editors Expect of Engineering Articles, 
J. B. Mellecker, “CEP,” New York. 

Chemical engineering literature can be inter- 
esting and factual if the technical writer fol- 
lows certain specific recommendations. 


(Continued on page 54) 
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WHEN a process plant's efficiency, and even 
its economic success, depends on the per 
formance of heat exchangers, this vital 
equipment becomes more than a “packaged” 
item or even a matter of following specifica 
tions. Optimum performance, at minimum 
cost to the customer, demands all of the 
extra know-how, know-when, and know 
where that the fabricator can put into the 
job. It requires, for example, a thorough 
knowledge of heat transfer, stress analysis, 
metal fatigue, corrosion control, metallurgy, 
and welding techniques, plus the inherent 
ability to apply this knowledge to the spe 
cific problem at hand 

At M. W. Kellogg, the instinctive appli 


Fabricated Products Division 


For Optimum Efficiency at Minimum Cost, 
Heat Transfer Equipment Needs Kellogg's 


cation of this kind of knowledge— which 
goes into the design and fabrication of 
every Kellogg heat exchanger or other proc- 
essing unit, is what we call the “built-in 
engineer”. This important extra, together 
with Kellogg's other facilities guarantees 
performance, minimizes maintenance, and 
often reduces initial costs. In one recent 
instance, a saving of $5,000 for a customer 
resulted from a slight change in design sug 
gested by Kellogg's staff 

We welcome the opportunity to demon 
strate, in cooperation with your own design 
engineers or alone, what Kellogg's “built-in 
engineer’ can contribute to your new proc 


ess equipment 


THE M.W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N.Y. 


The Canadian Kellogg Company, Limited, Toronto 
SUBSIDIARIES OF PULLMAN 


PA 


‘KELLOGG, : 


HEAT TRANSFER 
EQUIPMENT 


PIPING 


Kellogg International ¢ orporation London 


INCORPORATED 


|. = 
| 


PROCESS 


KNOCKDOWN TANKS AND 
VESSELS REACTORS 
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‘ 

PRESSURE 
VESSELS 
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(Continued from page 52) 


Murphy 4. Clark 


What Engineers Can Do to Improve Their Writ- 
ing, H. Tichy, Hunter College, New York. 

A wrvey of the advantages and disedven- 
tages of the many aids to better writing, geared 
to the problems of time, need, and training. 


What Management Can Do To Improve Com- 
munication, D. Murphy, Service Pipe Line Co., 
Tulsa, Okla 

lop men in @ company set the tone and 
atmosphere, can do increase the 
quantity and quality of communications 


TUESDAY, MAY 8 


FUNDAMENTAL MECHANISMS IN BOILING, 
CAVITATION AND CONDENSATION, 
Hughes, presiding 


The Thermodynamics of Bubbles, J. A. Clark, 
MIT, Cambridge, /Aass. 

Outlines those conditions demanded by the 
laws of thermodynamics for vapor-inside-bub- 
ble—surrounding-liquid equilibrium, employs 
these concepts with a nucleation theory to 
arrive at an expression relating the nucleating 
superheat in a pure liquid to other fluid pro- 
perties, 

The Entrapment of Gas in the Spreading of « 
Liquid Over « Rough Surface, 5S. G. Bankoff, 
Rose Poly, Terre Haute, Ind 

The significant parameters for the incomplete 
displacement of gas from the valley between 
two parallel ridges by a liquid drop front are 
found to be the liquid density, surface tension, 
contact angle, and ridge geometry. 

Dynamics of Vapor Bubbles end Boiling Heat 
Transfer, H. K. Forster & N. Zuber, Univ. of 
Cal., Los Angeles 

Analytical expressions for bubble radii and 
growth rates derived by the euthors are ap- 
plied in an analysis of surface boiling at high 
heat transfer rates 
Heat Conduction in a Moving Medium and Ap- 
plication to Liquid-Vapor Systems, H. K. Forster 
& N. Zuber, U. of Cal 

A method for the solution of problems of 
diffusion in a given 
motion of the boundaries, is presented and used 
to analyze heat transfer between liquid and 
vapor phase at the phase boundary. 


much to 


moving medium with 


FOREIGN CHEMICAL DEVELOPMENTS AND 
THEIR EFFECT ON THE U. 5S. CHEMICAL INDUS- 
TRY, C. W. Humphreys, presiding. (Simultan- 
eous with Boiling Symposium.) 
Worldwide Chemical Markets and Their Effect 
on Our Business, J. C. H. Stearns, Dow Export 
Co., New York 

The marketing aspects of selling abroad, and 
of foreign selling here, are considered in light 
of foreign companies, their advantages, their 
different practices 
Foreign Chemical Technology, A. H. Schutte, 
The Lummus Co., New York 

Using the effect of foreign 
processes the 
U. S. chemical industry is discussed. 


cases, 


spec ific 


and technical know-how vupor 


Forster Zuber Humphreys 


Commercialization of U. $. Technology Abroad, 
R. Binney, First National Bank of Boston, Bos- 
ton, Mass 

Avenves by which the U. S. chemical indus- 
try can participate in world-wide chemical mar- 
kets other than by export. 


FUNDAMENTAL MECHANISMS IN BOILING, 
CAVITATION AND CONDENSATION (Part 2), 
F. P. Pike, presiding. 


Measurements of Bubbles Formed in Boiling 
Methanol, A. S. Perkins J. W. Westwater, U 
of Urbana 

Results of experimental work using the 
photographic method to measure bubble sizes 
and frequencies for methanol boiling at atmos 
pheric pressure outside O.D. steam 
heated, horizontal copper tube 


LES MESDAMES 


For the ladies a complete program has 
been planned emphasizing the Vieux 
Carre, the shops, and all the lingering 
charm of the historic city of New Orleans. 


Sunday, May 6 
6:00 P.M.—Cocktail Party. 
Monday, May 7 
9:00 AM.—C 
fee 
10:00 A.M.—Coffee for all ladies; wolk- 
ing tour of French Quarter. 
Tuesday, May 8 
10,00 A.M.—Coffee, tour of New Or- 
leans. 

2:00 PM.—Trip on 
Neighbor.” 
7,00 P.M.—Merdi 
Wednesday, May 9 
10:00 A.M.—Coffee. 
12:00 M.—Lunch at Court of Two Sisters 

or Patio Royal 


ittee ting at cof- 


yocht “Good 


Gras dinner party. 


Comparison of Vertical and Horizontal Tubes 
for Boiling Methanol, C. D. Nelson & J. W. 
Westwater, U. of Ill., Urbana 

An experiment similar to the above, using 
methanol under the same conditions, in which 
results for the horizontal tube were compared 
to those for a vertical tube. 


Transport of Gases Through Liquid-Ges Mix- 
tures, R. V. Bailey & F. M. Taylor, Tulane U., 
New Orleans. and ORNL, Oak Ridge, Tenn.; 
P. C. Zmola, Combustion Eng., N. Y.; & R. J 
Planchet, Ethyl Corp., Baton Rouge. 

Data and analyses are presented for the gas 
throughput vs. ges holdup in vertical pipes 


Heat Transfer Coefficients for Condensing Or- 
ganic Vapors of Pure Components and Binary 
Mixtures, B. S. Pressburg & J. B. Todd, L. S. U., 
Baton Rouge. 

Results of a novel experiment to study var- 
ious aspects of the Nusselt equation and to 
extend it to special cases for which existing 
data are meager. 


Stearns 


Schutte Binney Perkins 


WEDNESDAY, MAY 9 
LIQUID METALS, C. F. Bonille, presiding. 


Manufacture and Availability of the Alkali 
Metals, M. Sittig, Ethyl Corp., New York 

Present manufacturing processes will be dis- 
cussed, availability of the metals considered in 
the light of raw materials, present manufactur- 
ing facilities, and future manufacturing expan- 
sion 


Control of Oxygen in Sodium Heat Transfer 
Systems, |. .. Gray, R. L. Neal, B. G. Voorhees, 
General Electric, Schenectady, N. Y 

The importance of oxygen as an impurity in 
sodium systems, how contamination can occur, 
the problem of accurate determination of oxy- 
gen and its removal are discussed 


Material Transport in Sodium Systems, F. G 
Haag, Knolls Atomic Power Laboratory, General 
Electric, Schenectady, N. Y. 

Results of a three-year investigation into the 
cause and magnitude of atom redistribution in 
flowing sodium systems 


Low-Cost Materials for Sodium Heat Transfer 
System, R. F. Koenig & £. G. Brush, Knolls 
Atomic Lab, New York 

In the early days of sodium heet transfer 
systems, emphasis was placed on getting them 
running regardless of cost. Now cost is becom 
ing an important study 


Static and Dynamic Corrosion, and Mass Trans- 
fer in Liquid Metal Systems, |. F. Epstein, 
Knolls 

Experiments in static and dynamic corrosion 
are presented in an important and practical 
paper on liquid metal use 
GENERAL PAPERS, Leon Godchaux, II, presid- 
ing 


Thermodynamic Properties of Polar-Nonpolar 
Mixtures — Methanol-Benzene-Hexane Systems, 
P. G. McCracken & J. M. Smith, Purdue U., 
Lafayette, Ind 

Direct enthalpy measurements were carried 
out and pressure-enthalpy diagrams prepared 
for methanol-benzene, methanol-n-hexane, and 
a simple ternary mixture 


Thermal Resistance of an Eddy, |. G. Clark & 
W. W. Hagerty, U. of Mich., Ann Arbor 

By experimental means a relation is obtained 
between the thermal resistance of an ed“y and 
its angular momentum. 


New Concept in the Correlation of Convective 
Heat Transfer Data, |. G. Clark, U. of Mich. 
Ann Arbor. 

A method of correlating heat transfer data is 
proposed differing from the usually accepted 
method that follows from dimensional analysis. 


Fividization Studies on Non-Uniform Solid Par- 
ticles, J. K. Jacobs & R. G. Minet, United Engi- 
neers & Constructors, Philadelphia 

Fiuidizing properties of coal and low 
perature char ranging in size from ‘Ve 
mesh are studied and correlated. 


fem 


to 0 


Jacobs 
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How R vertical turbine pumps 


cut installation and operating costs 


Wi rever you need to handle large 
volumes of water at medium to high 
operating heads, Ingersoll-Rand ver 
tical turbine pumps offer these cost 


saving advantages 


Simplified installation. Vertical 
mounting with submerged suction 
saves valuable floor space and elimi 
nates all suction piping. Pumps are 
self-priming and require no auxiliary 
priming equipment. They can be con 
trolled by simple float switches. Drivers 
floor level, safe 


is mounted above 


from flooding 


Minimum Power Requirements. Sub 
merged suction permits higher oper 
ating speeds and smaller, lower-cost 
Simple 


justment enables operating efficiency 


driving motors impeller ad 


COMPRESSORS 


Chemical Engineering Progress 


in COOLING TOWER SERVICE 


DIESEL ENGINES 


highest 


to be casily maintained at 


level throughout the life of the pump 


Easier Maintenance. There is only one 


stuffing box — easily accessible from 
floor level. Cutless rubber shaft bear 
self-lubricating and assure 
Oil-lubri 


cated column bearings are also avail 


ings are 


vibration-free operation 
able. Adjusting nut on top of hollow 


motor shaft permits simple adjust 
ment of impeller clearances from floor 


level 


Ingersoll-Rand vertical turbine pumps 
are available in single or multi-stage 
units with capacities of 60 to 14,000 
gpm at heads of 10 to 190 ft per stage 
send for 


For complete information 


your copy of new Bulletin 722% 


Ing ersoll-Rand 


11 Broadway, New York 4, N.Y 


Al® AND ELECTRIC 
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Small-scale Mixing Rolis Offer 
Precise Temperature Control 


—principle may be adaptable 
to large-scale rolls 


mix test lots of rubber compounds. 


pen scale mills are widely used to 


However, their limited size (6 by 12 
in,) makes temperature control difficult, 
a disadvantage because the properties 
of the rubber compound are appreciably 
affected by mixing For 
the Mooney viscosity of GR-S 


the roll surface 


temperature 
example 


compounds increases as 


temperature increase Also, the tensile 
stre vs elongation curve of cured 
vulcanizate show that stiffness in 


creases and elongation at failure de 
with increasing roll temperature 
steel 


compounds 


crease 
Special temperature-controlled 


roll ior mixing ol rubber 


heen developed by the National 


The rolls use an 


have 


Sureau of Standard 


automatic control system (7) based on 
a thermocouple sensing element to main 
tain constant roll surface temperature 

rhe effects of roll temperatures are 


recognized in the Government specifica 
tions for ynthetic rubbers and in 
A.S.1.M, standards, both of which pre 

scribe limits for the temperatures of the 
roll 
though these 
18 or 20° F 


dificult to maintain this tempera 


mull urfaces during mixing. Even 


limits permit a 


urtace temperature 


range ot 
in the 
it is 
ture control 
transfer through the conventional thick 
walled roll i 


In recent years 


because the rate of heat 
too slow 
it has 


ingly clear that the mixing temperatures 


become increas- 


must be controlled 
their 


of rubber « ompound ; 


if reproducible values for proper 


Fig. 1. 
laboratory rubber mill, 
(right), returns through 


Roll developed at the National Bureau of Standards for 
Circulating coolant enters the central cavity 
12 parallel ducts % in. from the surface. 
Temperature control system uses a thermocouple sensing element \4 in. 
from roll surface, to detect temperature changes. Surface tempera- 


ties are to be obtained. The Bureau 
therefore made an intensive study of 
roll temperature control which resulted 


in the present roll design. 


Small mill rolls are used in pairs; the 
pace between them can be adjusted to 
control the thickness of the rubber Phe 


rolls turn at different speeds and thus pro- 
shearing action on the rubber 

This action is used in intro 
rubber the various ingred 


duce a 
compound 
ducing into the 


ients, such as carbon black and sulfur 
Temperature control is especially difficult 
at the time of the addition of ingredients 
during mixing 

Most rolls are constructed with a cen 
tral cavity 1% to 2 m. diam. Cooling or 


heating of the roll is accomplished by 


praying water or steam against the walls 
of the cavity. Since there are two or more 
inches of steel between the cavity walls 
and the outer surface of the roll, the rate 
oft heat transter is too slow to control the 
temperature within a few degrees, partic 
ularly when the heat generated by the 
rubber compound during mixing varies 


The Bureau investigated a spec ial roll 


in which the diameter of the cavity wa 


increased to 4 in., leaving only 1 in. of 


metal in the wall [his roll had an 
increased rate of heat transfer but did 
not control temperature as preci ely as 
desired. Another mill roll in which the 
water or steam travels through spiral 
cavities near the roll surface had an 
improved rate of heat transfer When 
an automatic controller was used with 


each roll, the spiral type could control 
surface temperatures within a range of 


about 5° F. in mixing soft compounds 


STO PIPE THE 


Fig. 2. 
Bureau of Standards. 


tures can be avtomatically controlled to within 7° F. 
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However, stiffer compounds requiring 
more temperature 
difference to as much as 30° F. between 
the sensing thermocouple and the roll 


power increased the 


surface. 


In the roll eventually developed by the Bu- 
reav, (see Figure 1) the water or steam flows 
from one end of the roll to the other through 
through 
The center lines 


@ central cavity and returns twelve 
parallel ducts of % in. diam 
of the ducts are % in. from the roll surface. A 
weil is provided so that a thermocouple can be 
placed within 4 in. of the roll surface. The 
thermocouple lead wires ore connected to slip 


rings at the end of the roll shaft 


Measurements of temperature changes 


in the surface of the roll following an 


abrupt change im coolant temperature 
show that the heat transfer for 
the N.B.C Figure 2) is 


greater than for any of the rolls 


rate ot 
roll { see 
tudied 


\ mull using these rolls and an auto 
matic temperature control system has 
been in use at the Bureau for about a 
year. The automatic controller operates 
from a thermocouple in one roll and 
regulates the flow of water in a closed 
circulating system by means of three 
pneumatic diaphragm valves. Two of 
the valves admit water or steam to 
respective heat exchanges, and the third 
proportions the amount of water ad 


mitted to the rolls from each exchanger 
This system controls the temperature of 
the roll 


within 2° F 


containing the thermocoupl 


of the desired temperature 


during the mixing proce The tem 
perature of the other roll may vary by 
as much as 7° F. from the control point 


the 


However 


when there is a rapid change in 


imount ot 
this 
y necessary, by the use of 


control system for each roll 


power requires 
variation could be reduced to about 


a separate 


Literature Cited 


1. Roth, F. L., G. E. Decker, and R. D. Stiehler, 
Rubber World, 132, 483 (1955). 


TEMPERATURE AHRENE)T OFGREES 


TIME TES 


Illustrates superior heet transfer in mill roll designed at Notional 
Curves indicate temperature changes in four different 
rolls following on increase of 100° F. in temperature of circulating flvid. Curve 
1, central-cavity roll with wall thickness of 2 in.; curve 2, central-cavity roll 
with wall thickness of 1 in.; curve 3, spiral-grooved roll; curve 4, NBS roll. 


March, 1956 


| 
| 
| | 
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more 


than ever before... 


NOM norserower 


Type H is most com- 
pact. The same horse- 
power is provided ina 
“smaller package.” An 


actual saving in space 
of 46% for the 2 h.p 
size 


rucceo 


The cast-iron frame 
defies distortion. The 
smooth cast-iron sur 
face is highly corro- 
sion-resistant. The 
heavy solid feet on the 
Type H are a substan 
tial part of the frame 


prorection 

Ventrifoil directs air, Aa 

deflects water. Each — 

end of the motor has a a” 

specially formed de 


flector which directs 
air around bearing oan 
housings andintofans ~ 

on the rotor 


NOTE i~sucarion 


U.S. multiple protec ‘ 
tion increases insula 


tion life. ASBESTOS } 
for protection against it , 


heat. SILICONE —for 
moisture resistance 
MYLAR —for greater 4 


physical strength 


New-fashioned power is the result of more and more 
exclusive and valuable features present only in this new motor. They 


conventent 


include asbestos insulation to resist heat and moisture; Lubriflush bearing a 
ious Condui 


construction for longest life; Ventrifoil baffles to direct air and deflect box is a heavy-duty 
: cast-iron, diagonally 
water; solid cast-iron frame and normalized castings, all directed to the split type, attractively 


contoured and very 
easy of access 


objectives of longer motor life and more efficient power. 
A profusely illustrated multicolor bulletin fully describing construction 


features of the Type H motor is available. Write for your copy today. 


U. ELECTRICAL MOTORS tne. crs 

P. ©. Bex 2058, Les Angeles 54, Callf., or Milford, Conn. 

Send Type Bulletin No. f.1856 | 

Elec vical Rome 
MOTORS 

MAIL COUPON NOW P 
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| THE REVOLUTIONARY 


MODEL “LL” 
MULTI-PASS COOLER 


designed 


to meet the exacting requirements of the 


nM petroleum, chemical and petro-chemical 
industries. 
a Standardized 
a to insure lower prices, fast delivery. 


ie D & R passes on to you the economies 
accruing from its standardization 


" program. Starting with engineering 
i and following through on construction, 
i economies are substantial. Materials 


My are purchased to rigid specifications 
iy and standard components are stocked. 
\ ASME standards govern fabricating MODEL “VT” 
procedures. VERTICAL 
THERMOSYPHON 
REBOILER 


MODEL 
VAPOR CONDENSER 


i WRITE FOR 
DETAILED LITERATURE 
AND INFORMATION 


* ENGINEERS © DESIGNERS © FABRICATORS 


DOYLE ROTH 


CO. INC. 
136-50 TWENTY-FOURTH STREET, BROOKLYN 32, N. Y. 
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| NEW ORLEANS MEETING 


(Continued from page 52) 


One of the best examples of agricul- 
ture becoming chemical industry on the 
plant trip list is the century-old God- 
chaux Sugar installation at Reserve. 
Here the major product is still sugar, 
500 million pounds per year, but chemi- 
cal by-products are growing in impor- 
tance. At Raceland, Godchaux has a 
calcium-magnesium aconitate plant, 
sends molasses to nearby U.S.I. and 
Publicker plants for production of ethyl 
alcohol, and supplies bagasse (sugar 
cane waste) to Celotex’s Marrero plant 
for the production of insulation board. 
The Celotex plant, also on the trip 
schedule, is the largest insulation board 
mill in the world. 


LIQUID METALS DISCUSSION SESSION 


At the breakfast meeting prior to the 
Liquids Metals Symposium at Detroit, 
it was deciced that an informal dis- 
cussion of individual problems and 
needs in this field might be of value 
if held May 9 in connection with the 
New Orleans meeting. !t was felt that 
to achieve an uninhibited and effective 
discussion, the group would have to be 
small, limited to those active in the field. 
Interested participants should write 
Prof. C. F. Bonilla, Havermeyer Hall, 
Columbia U., N. Y. 27, N. Y., prior to 
April 20. If a sufficient number write, 
an agenda will be compiled and mailed 


in reply. 


Sulfur is one of Louisiana’s major 
minerals. The trip to Freeport Sulphur’s 
Grand Ecaille mines is 65 miles, will 
be by motor launch down the Missis- 
sippi through the picturesque marsh- 
lands of southern Louisiana, along 
winding waterways to Port Sulphur. 
Once there, the engineer will see Free- 
port’s Frasch process operation over 
sulfur domes that produce 28% of the 
world’s supply of sulfur each year. 


Neighbor Red Stick 

Only some 85 miles north and still on 
the river is Baton Rouge, one of the 
most integrated chemical areas in the 
country. It is also integrated with big 
brother New Orleans, is a prime feature 
on the plant trip schedule 

Here is a large petrochemical center 
headed by Esso’s giant plant and Ethyl’s 
tetraethyl ‘ead plant; a large Solvay 
works and plants of Consolidated 
Chemical and General Chemical. Here 
also is Kaiser’s enormous alumina plant 
which supplies all the raw material for 
the reduction plant down at Chalmette. 

But the most interesting aspect of 
Baton Rouge’s chemical industry is its 
extreme degree of interdependence. 
Most plants are, in some way, dependent 
on the other plants, either for raw 
materials or markets. 


steel 
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YOU NEED 


LIQUID 
FILTERS 


MODEL ELS 
LIQUID FILTER 


Name a liquid . . . any liquid! Somewhere in the world it Kerosene 
is undoubtedly filtered efficiently and economically by a Lotex 

Staynew Liquid Filter. The world-wide use of Staynew Lubriconts 
Filters on thousands of liquids is proof of their adapta- Nephthe 
bility to virtually any requirement. All known types of 
filtering media are available for any problem regardless of Propylene 


temperature, pressure, or corrosion factors. And, all Stay- Resins 


new Model ELS Liquid Filter 


steel, stainless steel, monel, herculoy and other non-corro- 


sive materials, Construction can be according to ASME or Steam 


API Code specifications, Let us 


NEW 


ALL TYPES OF FILTERS FOR 


EVERY INDUSTRIAL 
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COR POR ATION Dollinger Corporation, 79 Centre Park, Rochester 3, N.Y 


INTAKE 
FULTERS 


EFFICIENTLY FILTERED 
BY STAYNEW LIQUID 
FUTERS 


Acetone 
Acids 
Adhesives 
Alcohols 
Alkolis 
Ammonma 
Asphalt 
Benzene 
Benzine 
Beverages 
Butane 
Casein 
Castor Ol 
Caustic 
Celiviose 

Solutions 
Chlorine 
Chocolate 
Cleaning Fivids 
Coating 
Coolants 
Cutting Oils 
Emulsions 
Enomels 
Ethonolamine 
Ethylamine 
Extracts 
Flameproofing 

Solutions 
Fuel Oi 
Furniture Polish 
Gasoline 
Glue 
Greases 
Gums 


Hydraulic Fluids 
Ink 


Liaw 


PIPE LINE 


ELECTRO. 
STAYNEW 
PRECIPITATOR 


automatic 
ain 


Lacquers 


Liquid Paraffin 


Molosses 


Paint 
Pharmacevticals 


Pant 
FILTERS 


bodies are available in 


know your requirements. 


Vegetable Oils 
Viscose 

W oter 

Won 


SPECIAL 


Sead for 12-page Bulletin 300. Contains engineering and per- 
formance data, photos, descriptions of filtering media, recommended 


use of each, and other helpful dete 


LIQUID FILTERS + PIPE LINE FILTERS INTAKE FILTERS « FULT ORS 
NEED ELECTROSTATIC FILTERS ORY PANEL FILTERS « SPECIAL OFSIGH FUL TERS 
VISCOUS PANEL FILTERS + LOW PRESSURE FILTERS « HIGH PRESSURE FILTERS 
AUTOMATIC VENTILATION FILTERS © WATURAL GAS FILTERS « SILENCER FILTERS 
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Do YoU "these 
Tim 
| 
4 


costs fe 


Heres why you save with 


IMPERVIOUS GRAPHITE PROCESS EQUIPMENT 


® Lower first cost ® Freedom from metallic contamination 
® Ease of installation, fabrication and 


® Unequalled corrosion resistance ca 
4 modification in the field 
® Immunity to thermal shock © Light weight 
® Rugged mechanical designs ® Quick delivery — usually from stock 
® High thermal conductivity ® Complete technical advisory service 


Write for Literature « Manufactured only by NATIONAL CARBON COMPANY 
The term “Karbate” is a registered trade-mark of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY .« A Division of Union Carbide and Carbon Corporation + 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Adianta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto. 


Pipe and Fittings — Heat Exchangers— HC! Absorbers — 
Catateg Section Catalog Sections Catalog Section 
$-7000 $-6/40 and $6800 $-7460 
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PROJECT ENGINEER SALARIES 


% of companies reporting 


asst. project project 
engineer engineer 


40 


| 


a 
solories 


* Larger companies have engineers falling 
into more than one salary category. See Table 3 
on page 62 


ust what is a project engineer's job 
Wie ire s characteristics, his re 
wards, his position in industry 

Just how much does the e pineecring 
division, and the project engineer,* pat 
ticipate in the organizing, planning, 
directing, and controlling of expansion 
programs and other engineering pro- 
ject 

lo answer these questions the author 


undertook an extensive survey, used the 


questionnaire method directed to major 
compan vith engineering division 
Survey result ire based on ¥%5 com 
pleted questionnaire 62 from chemical 
companie 33 from petrochemical and 


petroleum refining firm 


Place in Corporate Organization 


Ihe status of a division in the com 
pany often determine the scope and ex 
tent of its authority and responsibilities 
and of the authority of its members 


The manutacturing diy tor exam 


pl invariably is i general manag 
ment, i reporting directly to the presi 
dent. Other levels are: divisional. re 
porting to a ce-president, at depa t 
mental, reporting to a production mat 
wer o pla 

As lable | 5 nl re 
the reporting companies give 


management status to the engineering 
division. However, over 75% of the 
companies give engineering divisional 


status or better 


Outside Engineering Contractors 


\ sharp differentiation i hown be- 
tween the participation of the company 
engineering division in new construc- 
tion involving large unit ind 


smaller addition ind 


ilteration (ver 

* Many companies do not use this term, but 
use job engineer, plant engineer, etc. For the 
purpose of this study, all these are called “pro- 
ject engineer.” 
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The duties, responsibilities, training, salary and other 


characteristics of the successful project engineer, what 
industry looks for in a project engineer, are delineated 
in a recent survey by a member of Union Carbide's 
project engineering department 


THE PROJECT ENGINEER 


—Survey reveals how he’s making out 


08% of the companies hire outside con 
tractors to do all new construction work 


while less than 10° use outside con 


tractors tor ill expansion or) ly 
general it can be aid that the large 
taciliti ire left primarily to outsick 


engineering firms, additions and altera 


PROJECT ENGINEER—A PORTRAIT 
The survey gives a picture ol 
the typical, or average, project engineet 
in the chemical and petroleum i dustrie 

He is about 35 years old, although 
older men are common if they are 


physically ible to handle the job He 


has either a chemical or mechanical en 
gineering degree, and iS an average 
tudent at college bis ten vear ex 
perience has probably beet if engine! 


ing ina proce cle 
maintenance ind/or constructior He 
may have pent ome time in research 
ind development, po iv has cost « 
mation experience is usuall exper! 
enced at a drafting board. He ha igh 
persor il and p lé onal integrit n 
pire fidence and ect ind i 
sug) i ‘ ike n 
which he ithout ‘ wh 
tation He ] ibl i t wi tor ] 
training im project enginecring 

Chanes are two to one he ha full 
authority more or less. over hi pro ect 
but he Ite ive el] 
ng and persuading within the ranks of 


his company to do his job the way he 


want to His alary about SY Ol) a 
year, and somewhat higher than other 
engineers ot h age xperience 


He probably 


undoubtedly has to do a lot of work 


rep rts to a vice pre ident 


with outside engineet and one of his 
biggest jobs is to keep the plant runner 


W. Barkou 
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School of Business Administration 
Barkow 
University of Tennessee 

tot ire handled by the le engi 
neering on to i il extent 

In the case of maintenance p ram 
the ilk t the design, procu ent and 
con uctin t! the inect 

il 0 
Duties and Responsibilities 

(Over Aa‘ ot the compan tated 
that mitial p y deci ire mace 


not by the project engineer, the engi 


neerme division or the av ‘ cu 
cerned with the project, but up 
action, reflecting iwain the tenderm ot 
present day top management t lake 

decision uc! i rveral ope 
manner of i nw project with 
committer meeting ference ind 
other non-iundis ial met 

(once the ive beet 
made, over 60% of the companies give 
the project eng eer tul ind 
espo a rhiste the ect 
HH veve tuat ! the 
formal organizat i ttle 
ovet ") tive | 
the rema ele 
gated thi i i 
more wile il i 

Le prite tive ‘ mee 
panies giving mplete author ce 
tain facts do emerge to qualif thi 
ener ally i le y ‘ 
separate a om lerable mur 
engines i rity only over the de n 
ind construction phase of the project 
ind cotive over; eitive 

nstructio Not all project « ee! 
ure involved in so-called pape wrk 

| t mpanie that wive the pr ect 
engineer authority over only a mited 
phase ind most d rive ome authority 
dceanite the ot er 


(Continued on page 62) 
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THE PROJECT ENGINEER 


(Continued from page 61) 


it is clear that the project engineer's 
job is hampered by the necessity of 
relying on personal relationships, sales- 
manship, and the like, to get his job 
done. 


Qualifications and Training 

As far as the project engineer's de- 
sirable characteristics go, it is inter- 
esting to note the emphasis on integrity 
above technical competence, and the 
high degree of importance given to the 
ability to make and stick by decisions. 

Over 65% of the companies e¢on- 
sider the branch of engineering in which 
the project engineer had been trained 
an important item, Of these, some 75% 
a chemical or petroleum en- 
gineer highly desirable, and over 60% 
find a mechanical engineer desirable. 
(Naturally these figures are not exclu- 
sive, being either/or considerations. ) 
These branches of engineering far out- 
distanced any others. It is interesting 
to note the very small percentage who 
consider that the nature of the project 
makes any difference as far as the type 
of engineer needed is concerned. Once 


consider 


again, company size appears to be no 
factor. 
It is clear from Table 3 that previous 


Mh A 


Table 2.—Project Responsibilities 
Given the Project Engineer 


8 fields, with only research and develop- 
ment lagging. 
Not shown in the tables is the fact 


Sheen of Componies Giving that only some 30% of the companies 
Management give the project engineer special train- 
Function Complete Partial ing. Of these, 25% give the training 
Planning 40 ig before the engineer takes his position. 
Schodefing J As training methods, coaching and fill- 

Design Criteria 40 6 
Drafting 45 12 ing the post of assistant seem favored, 
Estimating 43 9 company courses coming next. In this 
Budget Control 43 6 area size of company appeared to be 
Purchasing ° important, the great majority of com- 

Expediting 27 
Consvadiion 44 10 panies giving training being in the over 
Inspection 40 14 1,000 employees bracket, and nearly 
Quolity of Work 43 13 half of them in the over 5,000 bracket. 
The overall median salary for project 
Reports J 32 9 engineers, including assistant project 
No Answer 1 5 engineers, is $9,120/year, compared to 
%$9,730/year for all chemical engineers 


experience is a must for the project 
engineer, and considerable experience 
at that. Only some 10% find under five 
years acceptable experience, some 30% 


and $8,780/year for all mechanical en 
gineers in a 1954 survey made by the 
National Society of Professional Engi 
neers. For full project engineers alone 
in these 95 companies, the average sal 


require 10 years or over, with five ary is $10,020/year 
years the largest single experience There seems to be a slight tendency 
group. for large companies to pay better, but 


The favored fields of experience ap- 
pear to be design and construction, but 
only slightly more than operating ex- 
perience. In fact, the most interesting 
aspect of the desirable fields tabulation 
is that there is such an even split among 


little meaning in 
On the other 
hand, men with five years’ experience 
average some $100/month than 
those with 10 years, and the same be- 
10 and 15 


so slight as to have 


the scope of the survey 
less 


tween 


Table 1.—Position, Duties and Responsibilities of the Table 3.—Qualifications of the Project Engineer 
Project Engineering Department % of % of 
% of % of Companies Companies 
Companies Companies Reporting Reporting 
Reporti Reporti | 
ow a High scholastic standing Previous experience (cont.) 
38 Field of 
Management Status Policy Decisions mportans Dept. or Meld 
Partly 10 previous experience 
General 34 Initial Planning | Not Importont 47 Design 53 
By Group 79 Construction 44 
Divisi 
Division Concerned 21 Age Maintenance 39 
Department 20 Operations 36 
No Specific 2 5 81 Planning 37 
y Group 30-40 45 Cost Estimation 32 
Division Concerned Process Design 28 
Size of Engg. Dept. Major Policies Professional integrity Drafting 23 
Research & Devel W 
Over 300 9 By Group ; 77 Necessary 85 
, 3 Division Concerned 23 Desirable ... 5 
00-300 Design Criteria Personal integrity of 
26.99 33 Necessary 88 Chemico 
By Group 69 Desirable 4 Petroleum 13 
25 and under 43 Division Concerned 26 Tech. Competence Mechanical 65 
Necessary 66 Civil 13 
Responsibilities & Duties Desirable ... 26 Electrical " 
Construction Werk per of Project Engineer Respect, cooperation, Industrial ’ é 
formed by Eng'g Authority over project confidence of others Depends on Project 3 
Full 65 Necessary 67 
lew plants units Portiol 2 Desirable 25 Salaries 
All 7 None 33 Decision making ability Asst. Project Engineer 
75% Necessary 77 $5000-7199 33 
50% 2 Design & Const. Phase Desirable 15 7200-8399 26 
25% 30 Full 42 8400-9599 16 
None 5) Partial 17 Previous Experience 9600-10,799 4 
Additions & alterations eo Required 86 Project Engineer 
dget Limit 9 
75% 20 _— 45 4 7200-8399 24 
50% 7 Prior Approval 16 5 years 27 8400-9599 37 
25% 26 Specific % of Est 610 18 9600-10,799 28 
Justification R’qd 30 10 years 17 10,800-11,999 13 
None 8 Govt. Limitations 4 11-15 10 12,000 and over 16 
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more for your 


money 
with stainless 


Stainless steel tubing may appear 
expensive when you consider only 
its initial cost. But in evaluating 
your choice of tube materials you 
should bear in mind (1) the dif- 
ference between initial cost and 
installed cost (2) the cost/life ratio 
of the materials you select (3) the 
degree of corrosion and oxidation 
protection afforded and (4) adher- 
ence to the pressure and temperature 
requirements of your operation. 
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STAINLESS STEEL TUBING 


really cost more? 


Downtime and the labor cost of 


replacing worn-out tubing made of 
common materials can be a great 
deal more expensive than the extra 
first cost of long-lasting stainless. 

Stainless steel tubing may well 
cost you less, as you will find when 
you sit down with Mr. Tubes, your 
link to B&W. He can help you get 
more for your money with stainless. 


Or write for Bulletin TB 365 CEP. 
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THE BABCOCK & WKCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beever fells Pe and Milwoubee Wie Seamless 
Welded bree! 
wot We Welding 


TA 5034(PF) 
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-ALLIS-CHALMERS 


Converts Fine Particles Into 


Granular Product 
Meet Consumer Demand 


1 Recovery operation 
starts with unaccept- 
able minus 30 mesh = 

chemical salt — fines created Ae 

in original process. 

2 An Allis-Chalmers 
heavy duty compact- 

ing mill is the princi- 4 

pal component in the recov- S 

ery system. The flakes or i 

slabs illustrated are the re- E 

sult of mechanical densifica- 

tion in the compacting mill. 

An Allis-Chalmers two-pair 

high corrugated roller mill is 

used to granulate flakes. Fi- 

nal separation is made in the 

Circle sifter — an Allis- 

Chalmers gyratory screen. 

An 80% to 90% recovery of 

salable product is effected. 


3 The resulting granules 
(100°, minus 3 mesh 
and 100°, on 10 mesh) 

equal or surpass natural 

product in every respect. Re- 
constituted product differs 
little from parent product in 
abrasion tests. Other tests 
have proved the compacted 
granule superior incontrolled 


Roller Mill 


For complete infor- solubility. Granulated prod- 
mation, see your A-C uct is more uniform in parti- 
cle size, flows more freely and 
write s-Chal- » val.” 
mers, Milwaukee 1, has better “eye = 
: Wisconsin, for Bulle- 
tin 25C61774J. Circle is on Allis-Cholmers trademork 
ALLIS-CHALMERS 
Circle Sifter 
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the chemical engineers’ 


to significant developments in 
® EQUIPMENT 
MATERIALS 
® SERVICES 


105 PACKAGED LIQUID COOLER unit hes been introduced 
by Doyle & Roth Manufacturing Co., Inc. to meet heavy duty 
requirements of production of chilled liquids in volume. The 
package includes @ complete retrigeration cycle, compressor 

motor & starter, controls, liquid cooler & other eccessories 

ready for quick installation, immediate operatior Units ere 
aveilable in « range of sizes from 5 to 100 HP. & for 
temperatures ranging from 65° F to 100° Ff Literature 
eveilable on request. Circle number 105 on Data Postcard 


Continued on page 66 


@ TURN THIS PAGE TO RIGHT FOR moRE 


@ How 10 USE THIS POST CARD 


Merely encircle numbers on cards to get literature desired. On 
advertised products in front of magazine, fold this page ovt te 
right. For those in back, fold card strip agein te right, where 
card strip is scored for detaching 
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DATA SERVICE | 


products- 
advertised in this issue 


Acetic Anhydride. Vinen you need 
quick delivery of high-purity acetic an- 


hydride in any quantity call Carbide and 
Carbon Chemicals Co. 


Chemical Plant Sifter, Model M Bar 
Nun rotery mechanically 
trolled full Gives accurate 
dependable separations in 
your process 


sifter has con 
rotary motion 
particie 


6 F 


size 
Gump Co 


4A Valves. Ni Resist gates look lke other 
valves but they differ in proper design & 
accurately finished seating Stay tight even 
on soap oils & fatty acids. Crane Co 

5A Corrosionsering News. The Pfaudier 
Co. house organ with information on latest 


developments in their field 


6A Demisters. One way to insure good 
performance in Knock-Out drums is to equip 
them with York demisters. Result is high 
separation efficiency at low pressure drop 
H. York Co., inc 


8A Gas Reforming Plants. Chemical Con- 
struction Corp. designs & constructs heavy 
chemical plants including those for produc 
tion of synthesis gas, principally hydrogen, 
in all parts of the world. Consult them 


9A Valves. Valve clinics to determine 
needs of industry are regular occasions 
with Cooper Alloy Corp. Your staff can 
arrange to meet their engineers in your 


plant to hold such @ clinic, if desired 


10 Corrosion Resistance 
yours is @ corrosion problem Atlas Mineral 
Products Co. offers you a l6-page bulletin 


Materials 


on corrosion proof materials of construction 


to aid in its solution. 


1A Filters. Selection of the correct unit 
for solidsliquid separation is difficult 
Eimeco Corp. will test samples under your 
own conditions & recommend the proper 
unit to employ. 


12A) Nickel Alleys. Units fabricated from 
cast stainless steel with high nickel content 
combat corrosion & erosion. If yours is « 
metal difficulty consult International Nickel 
Co., Ine, 


134) Jet Propulsion. California Institute of 
Technology Jet Propulsion Laboratory has 
job opportunities waiting for you. In a 
long list of fields 


14L Tower Tests. This is the season best 
for testing Marley Co 
offers a technical bulletin on the subject 


cooling towers 


15A Mixers 
fluid mixing in 


To avail yourself of reliable 
processing consider the 
verious types & sizes of mixers manufactured 
by Eastern Industries, Inc 

Leekproof Now 


“Canned” Pump 


Lithium 


Lithium may of 


if you want to learn how 
successfully employed in 
field check the proper category & 
the number above on the card in- 
Lithium Corp. of America, Inc 


your 
crcle 
sert 


184 Industrial Strainers. Designed to get 
liquids trouble-free clean Elliott Co. strainers 
Many types 


heave proven excellent with 


1D. | to 24 in 


19A Nitric Acid Plants. 
types of installations designed, constructed 
& operated by Girdlier Co 
plants. Process produces 55 to 60% nitric 
acid with efficient use of catalysts 


Among the many 


are nitric acid 


20A Unib Insulati No matter how 
compiex your pipeline, Unibestos is easy to 
install. Standard production sizes. Said to 
provide greater protection against heat loss 


Union Asbestos & 


even at difficult 
Rubber Co 


joints 


21A Process Equipment. Do you want pre- 
unusual materials or spec- 
Whitlock Mfg 
designing, 
facilities at your 


cise constructior 
ial design of your equipment 
Co. puts their engineering, 
manufacturing & test 


disposal 


Industrial Filters. Available in a wide 
range of sizes & multiple combinations, 
industrial filters for a variety of uses. R. P 
Adams Co., Inc. unique Hi-Flow backwash 
design permits cleaning without disassembly 


23A Silica Gel. An efficient, economical 
way to dry natural gas is the use of 
Davison Chemical Co. silica gel. Has high 


capacity for moisture even at temperatures 
110 to 120° F. Complete data 
avails. ‘e. 


24A Stainless Steel Plate. G. O. Carlson, 
Inc. list things you can do to aid your 
stock of stainless steel 

Let these simple rules 


technical 


supplier make his 
plate go 4 long way 


work for you 


264 Dryers & Heaters. Indirect-fired 
dryers & heaters from Herdinge Co., Inc. 
dry without contamination from combustion 
gases; minimize auxiliary dust collection; 
collect vapors at high concentration 


Precision means 


from De Laval 


27A Heat Exchangers. 
profit. Heat 
Separator Co. 
under any operating conditions 

28A Water Conditioning. Al! the hazards 
of using low grade water in industry may 


be controlled by using a system designed 
Consult the Permutit Co 


exchangers 
said to give perfect control 


for this purpose 
for details. Literature available. 


29A Tubing. Efficient & 
extremely high pressures are features of 


safe service at 


super pressure tubing 
sizes ‘Ve 
16 in 


Superior Tube Co 
Offered in various materials, in 
in. O.D. x 1/16 in. LD. to M x 1 


30L Oil Reclaimer. Some of the features 
of this continuous, all 
automatic operation, low operating tempera- 
ture, vacuum processing. Complete details 
available in bulletin The Hilliard Corp 


unit are electric 


JIA Plant Design & Construction. Badger 
Mfg. Co. are specialists in the design, con- 
struction & operation of various types of 
Consult them if you are 


process plants 


planning expansion 


32A Centrifugal Pumps. if lack of power 
is limiting centrifuge performance in your 
plant investigate the Sharples Corp. Noz! 
jector. Drive delivers to 40 h.p. resulting in 
increased throughput 


33A Dryers. increased yield with guar- 
anteed product quality are only two fea- 
tures of Proctor & Schwartz, inc. drying 
equipment fur food & process industries 
Complete information available. 


324A Stainless Steel. Fabrication of stein 
less & other alloys is the prime interest of 
Sun Shipbuilding & Dry Dock Co. Facilities 
& experience available. All jobs whether 


large or small invited. 


35A Electrodes, Anodes, Molds. Use of 
Great Lakes Carbon Corp. products assures 
you of excellent performance because of 
high degree of integration between labora- 
tory developments & process refinements 


364 Coatings. See the long list of points 
on which Carboline Co. products score high. 
For use in comparison of coating systems 
request the 12 x 18 in. guide form blanks 


DEVSLOPMENTS OF THE MONTH (Cont.) 


sentation of flows of charge, intermediates, 
and products through 4! processes, with 
operating data whenever aveilable from 
licensor companies. Among refining meth- 
ods featured are catalytic cracking, reform- 
ing, desulfurization, 
solvent naphtha fractionation, thermal creck 


and polymerization, 


ing and reforming, treating and sweetening, 
Each flow diagram is 
and in 


and LPG recovery. 
accompanied by explanatory text, 
many cases photographs of existing operat 


ing units are shown. With but three ex 


Chempump Corp. has added new features ceptions, The dlegreme ere fectuel repre- 
ur tet f the fi F 
to its leakproof “canned” pump which ex 106 FLOW DIAGRAMS OF OUTSTANDING en 
tends its applications. It has also reduced PROCESSES IN THE PETROLEUM REFINING ry ~ aa ircle Number on 
cost Simple construction permits mass INDUSTRY are shown in 69-page brochure 
production techniques by Foster Wheeler Corporation. Clear pre- (Continued on page 67) 
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37A Crystailizers. A first of its kind unit 
shown. Designed & fabricated of stainiess 
steel alloy it hes @ quintuple eveporsto 
effect. Specialists at your service to design 
& engineer equipment for you. Struthers 


Wells Corp 


238A Haking. improving quality & cutting 
production cost of naphthalene accomplished 
by use of the F. J. Stokes Machine Co 
flaker. A laboratory & advisory service for 


solution of production problems covered 


tures to 1,000" F 


in special bulletin 
39A Methanol Synthesis. Because methanol a < m 
& ammonia synthesis have much in common z 
long experience in construction operation oan. 68 2 
of ammonia plants proved inveluable. Tha z 
Foster Wheeler Corp methanol sequence is 
ilustrated 
107 LEFAX TECH. 
40A Autoclave Valve. You can have satis NICAL DATA CAT- ~< o 
factory fingertip operation even at 30,000 ALOG for 1956 $ x 
ib./sq.in. using the Autoclave Engineers, Newly revised caet- 
Inc. valve. Special packing for tempera slog of pocket sized $ : 


41A Fat Splitter. For economically split 
ting high quality fatty acids in small quan 
tities, Blaw-Knox Co. offers @ simply oper 
ated unit. An effective adjunct to lerger 
units to avoid interruption while processing 
small lots 


Packing. Teflon Chemiseal packing 
from U. S. Gasket Belmont Packing are 
aveilable for every process need. V-rings 
are all Teflon, ali-chemicai 
resistant. Bell-Vee is general purpose pack 
ing 


low friction, 


438 Booster Pumps. Called Vertitine 
these units are products of Layne & Bowler 
Pump Co. & join their years of experience 
in manufacture of pumps with know-how 
of General Electric in production of sub 
mersible booster pumps. 


44A Filtration System. Three models of 
water filters installed in system illustrated 
cover filter area of 1,200 sq.ft. Efficiently 
handie 5,000,000 gel. of water per day 
Other models available. Sparkler Mfg. Co 


45A Mist Eliminators. You can stop costly 
liquid loss in process vessels with Schuyler- 
knit mist eliminators. Fabricated from wire 
mesh for use in chemical & petroleum 
industries. Immediate delivery on variety 
of shepes. Schuyler Mfg. Corp 


46A Valves. Solid porcelain valves meade 
from Lapp Insulator Co., Inc. special porce- 
lain. insure purity of product, ere non 
porous, & have high mechanical strength 
Bulletin gives details 
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DEVELOPMENTS 
of the month 
(Cont.) 


Lelas 


400 
Sata 


technical data books 
is announced by Le 
fex publishers of 
Philadelphia These 
handy reference 
books cover every 
branch of engineer 
ing. Each book con- 
teins approximately 
140 pages of date 
including latest ed 
vances 


108 INDUSTRIAL 
WASTE TREATMENT 
DATA is presented 
in @ paper available 
from Milton Roy Co 
of Philedelphis. Sev 
eral practical sys 


tems for process & 
weste weter treat 
ment vutilizing con- 
trolled volume pumps 
to meter chemicals 
& additives are de- 
scribed 


(Cont. on page 48) 
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prod ucts-(Cont.) 


advertised in this issue 


86M—A Mixers, Rotameters, Flow indi- 
cotors. Send for « condensed bulletin 
offered by Schutte and Koerting & get 
acquainted with all types of SK jet 
epperatus 


486A String Filter. For use in jobs ranging 
from thick porous cake to thin sticky 
slimes. This unit is only one of many types 
of Filtration Engineers, inc. continuous 
rotary vecuum filters 


49A Fume Washer. A complete package 
type fume washer in standard sizes & only 
@ fraction of the size of custom units is 
offered by U. S. Stoneware Co. Capacities 
from 750 to 6,500 cu.ft./min 


SCA Dowtherm. A modern heat transfer 
medium for use at high temperatures & low 
pressures. An accepted tool for the process 
engineer. Dow Chemical Co 


53A Heat Exchangers. M. W. Kellogg Co. 
offers built-in engineering in their heat ex- 
changers. Combines all the elements for 
optimum performance eat minimum cost. 


55A Vertical Turbine Pumps. if your need 
is to handle large volumes of water at 
medium to high operating heads, Inger- 
soll Rand Co. vertical turbine pumps offer 
adventages. in single or multi-stage units, 
capacities 60 to 14,000 gal./min. at heads 
of 10 to 100 ft./stage. 


57A Uniclosed Motor. From U. S. Electrical 
Motors Inc. the revolutionary type H unit. 
Features include asbestos insulation, Lubri- 
flush bearing construction, Ventrifoil baffles. 


58L Heat Exchangers. Standard stainless 
steel & designed to meet requirements of 
chemical & petrochemical industries, heat 
exchangers from Doyle & Roth Mfg. Co., 
Inc. Literature & information offered 


59A Filters. Staynew liquid filters are 
effective with a long list of chemicals. Also 
filters of every type for any requirement. 
Dollinger Corp. Bulletin gives engineering 
& performance data. 


60A Karbate Process Equipment. Using 
equipment made from Karbate impervious 
graphite guarantees corrosion resistance, 
rugged design, high thermal conductivity. 
Technical advisory service. National Carbon 
Co 


63A Stainless Steel Tubing. Eliminate 
downtime & labor cost by replacing worn 
tubing with tubing of steiniess stee!. Con- 
sult Mr. Tubes et Babcock & Wilcox Co 


644A Granular Products. llis-Chalmers 
offers a complete process system for con- 
verting fine particles into a granular product 
that will meet consumer demand. Starts 
with —30 mesh chemical salt 


G9A Spray Dryers. The complete range 
of high tonnage sprey dryers manufactured 
by Bowen Engineering, Inc. described in 
one interesting bulletin. Ask for a copy 


732A Process Filters. A line of process 
filters from Process Filters, Inc. is illustrated 
Information on these efficient, trouble-free, 
high production units is offered. 


75R Process Design & Engineering. Vitro 
Corporation of America is prepared ta 
design, engineer, & construct the best in 
technical facilities whether nuclear or non 
nuclear. Information available 


Laboratory Ware. Made of Vitreosi! 
fused quartz these laboratory units offer 
chemical purity, high resistence to heat & 
unusual electrical resistivity. Thermal Amer 
ican Fused Quartz Co., Inc. 


76R Dust Collectors. No matter where you 
wish to install them these dust collectors 
occupy unproductive space. Save in many 
other ways. Claude B. Schneible Co. 


Liquid Oxygen Pump. A! 297.4°F 
this vertical top-suction pump functions well 
overcoming usual difficulties encountered at 
boiling point of liquid oxygen. If your 
problem involves pumping a liquefied gas at 
extreme low temperature Lawrence Pump 
Inc. will be glad to make recommendations 


7OR Heai sicnsfer & Process Units. Those 
shown are only a few of many designed & 
fabricated by Manning & Lewis Engineering 
Co. Experience in working with all ferrous 
& non-ferrous metals 


BOL Hest Exchangers. Stee! & alloy plete 
fabrication of heat exchangers is the busi 
ness of Downingtown tron Works, Inc 
Design recommendations available 


SIR Centrifuges. For handling liquid-solid 
clarification; liquid-iquid-solid separation; 
liquidstiquid countercurrent solvent ex 
traction & concentration of solid investigate 
the Westfalia units available from Centrico 
Inc. 


DEVELOPMENTS OF THE MONTH (Cont.) 


109 STEAM-JET 

EJECTOR APPLICA- 

TIONS HANDBOOK 

of 60 pages avail 

able from Worth- 

ington Corp. de 

scribes selection of 

single and two- 

stage stock ejectors 
WORTHINGTON for general vacuum 
service Included 
ere applicetion 
ranges and selection tables on single and 
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two-stage stock ejectors, dimensional and 
installation data, and information on sec 
tions and parts lists. An engineering refer 
ence section details ejector terminology and 
the principles and procedures of ejector 
selection and application. Appendix pro- 
vides formulas, air-water vapor saturation 
curves, end tables on air density, molecular 
weight of common gases, and temperature 
and unit conversions. Circle Number 109 
on Dete Postcard 


(Continued on pege 7!) 
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82L Graphite Process Equipment. Various 
types of heat exchangers, coolers, pumps & 
rupture disks made from impervite im 
pervious graphite ere products of Falls 
industries Inc. Material provides excellent 
thermal conductivity 


83R Mix-Muller. Simpson Mix Muller Div 
of National Engineering Co. offers a Hand 
book on Mulling aveilable to all who mix 
dry or semi solid materials 


84 Heat Exchangers. Down time & tube 
fouling are eliminated when you use Pare- 
coil self-cleaning heat exchangers. Contain 
a movable baffie assembly which serves as 
@ scraper mechanism. Davis Engineering 
Corp. 


85R Ball Joints & Steel Pipe. Recom 
mended by major users of chemicals Barco 
Mfg. Co. flexible ball joints & steel! pipe 
Inset shows 4-joint line fromm pump barge to 
shore. Line may move 30 feet up & down 


86L Castings. In addition to their reguier 
line Duraloy Co. offers static send, centri- 
fugel & shell molded castings. Ask them 
for recommendations if you have a casting 
problem. 


87R Extruder. Designed to extrude «4 
range of materials economically extruder 
handles materials previously impossible to 
process by this method. Any size or capac- 
ity. National Drying Machinery Co 


88L Worm Gear Reducers. Single & double 
reductions available in horizontal right 
angle type with output shaft sbove or 
below worm shaft. Reduction ratios 7'4 to 
60:1; hp. .081 to 262.89. Philadelphie 
Gear Works. 


B8R Gage illuminators Approved by Un- 
derwriters’ Laboratory, explosion-preof gage 
illuminators from Jerguson Gage & Valve Co. 
employ principle of solid wedge lighting, 
eliminate glare 


B9R Hydrocarbon Resins. If you com 
pound rubber, investigate Panarez resins 
Available in any color from Barrett No. | 
to 18, softening point from 40° to 300° F. 
Supplied in flaked or solid form. Pan 
American Chemicals Corp 


9OTL Aluminum Grating Walkaway & 
Handrailing. I\lustrated is typical installe- 
tion used in the petroleum industry. Also 
manufacture various types of process equip- 
ment. Washington Aluminum Co., Inc 


90BL PVC Piping. Unplesticiced PVC pip- 
ing with injection molded fittings lests 
indefinitely. Handles many acids. Pressure 
ranges to 100 Ib./sq.in. Booklet describes 
properties. Tube Turns Plastics, Inc 


91R Grinders. Schutz-O'Neill Co. announce 
availability of their pilot plant for making 
test grind of your sample. Processed 
material with report & recommendations 
will be returned for your consideration 


924 Automatic Process Control. This is the 
title of # new publication from John Wiley 
& Sons, Inc. Seid to be « basic systematic 
approach to enelysis & design cf control 
systems 


(Continued on page 70) 


March, 1956 


NOW —A Complete Range of 
HIGH TONNAGE SPRAY DRYERS 
Described in One Interesting Bulletin 


sonal copy of Bulle-— 
tin 32 and get the 

facts you should 

know about these 
specially en-. 
_gineered Bowen 


SPRAY DRYERS 


specially Engineered and Hi 


inc. 


asey 
ew it 


Recognized Leader in Spray Dryer Engineering Since 1926 
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| 
| 
t 39° in diameter 
3 
| 
cx ENGINEER!" 
ing specially engineered dryers to meet any ta 
special product characteristics. Design data  8°wen is fully equipped to design, build 
can readily be obtained by running tests on —°"¢t Spray dryers to produce any quantity of “4 
one or more of the various Spray Dryers in Product. The extensive Bowen Laboratory -is 
' the Bowen Laboratory. Thus, desired product centrally located and you are cordially in- 
_ characteristics can be assured before the in-— vited to visit with Bowen engineers and see 
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products- (cont. 


advertised in this issue 


93R Vaporizer, A better approach to 
vaporizing problems is said to be accom 
plished by use of Richard M Armstrong Co 
equipment. Strong mechanical construction 


Tube ends welded for maximum strength 


96TL Thermocouple Assemblies. Units seid 
to be leakproof to pressures to 80,000 Ib 

sq.in. & temperatures to 1,000°F. are 
products of American Instrument Co., Inc 
Other superpressure products available 


968L Tanks. Fabricaied of welded steel & 
all other metals, tanks of every type are 
the product of Posey lron Works, Inc 
Custom built to your specifications plus 
budget & delivery requirements 

97R Filters. Announced by Industrial Filter 
& Pump Mfg. Co. the self-cleaning Hydra 
Shoc filter 


pressure. 


Tubular unit creates own air 
Minimum space requirement 
Eliminates water for cleaning & back flow 


pumps 


Tubing. 
various shapes & sizes aveilable from Wil- 


Precision bore tubing in 


mad Glass Co., Inc. Made of Pyrex or 
Vycor glass & most electronic glasses 


98L Rotary Pumps. Some features of the 
Eco Engineering Co. All-Chem rotary pump 
are capacities | to 10 gal./min.; pressures 
to 150 Ib./sq.in.; stainless steel housings; 
choice of impellers; available from stock 


for direct motor 


Rotameters. Called Safeguard, unit 
is said to offer features listed. Other in 


formation available. Schutte and Koerting 


99OR Chlorination. Formation of slime on 
the condenser & heat exchanger result in 
heat losses. Can be eliminated by chlorina 
Wallace & Tiernan 


Ine invite your inquiries concerning their 


tion of cooling water 


several systems 


100BL Conveyor. An enclosed conveyor 
for a variety of chemicals is the product of 
Buhler Bros., In 
dustfree, sanitary operation, high capacity 


Advantages of its use are 


conveys hot materials at temperatures to 
900° F 


1OITL Ejectors. Ingersoll-Rand steam jet 
ejectors save your steam, Single one piece 
nozzle prevents internal leakage. No matter 
what your application there is a suitable 


unit, 


1OIBL Heat Exchangers. One of the many 
products of the Rempe Co., 4 special deep 
tank heating coil is illustrated. Stainless 
steel fabrication, & 25 ft. long overall. Units 


available in other materials 


Liquid Level Control. Called Mag- 
netrol unit is as simple & dependable as 
pull of a magnet. No wearing parts to get 
out of order. Control changes from .0025 
in. to 150 ft. with single or multi-stage 


switching. Magnetrol, Inc 


1O2TL Mills. Baver Bros. Co. fabricators 
of mills, crushers, grinders, etc., for reduc 
tion of all kinds of materials invite you to 
present your problem to their engineers 


for solution 
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10281 Filter. An enclosed horizontal plate 
filter said to be leakproof & vaporproof, for 
batch or continuous operation & easy to 
clean manufactured by 1. Shriver & Co., Inc 
Cake remains in place even when run is 


interrupted 


103R Tower Packing. Called Tellerettes 
this new polyethylene tower packing said 
to provide remarkable increase in efficiency 
& capacity. Interlocking effect of packing 
provides hoidup points for liquid films 
Maurice A. Knight 


1044 Jet Mixer. Hermas Machine Co. jet 
No vor- 
Material 


mixer offers complete circulation 
tex, all material uniformly treated 


continually recirculated 


104R -rocess Vessels. if you are looking 
for pots for your process system facts are 
available in Chemical Engineering Catalog 
which will enable you to explore the field 


Published by Reinhold Publ shing Corp 


1OSR Tantalum. Equipment cost is meas 
wred by cost/pound or ton of product 
year Tantalum, immune to acid attack is an 
attractive material of construction In- 
formation available from Fansteel Metal- 


lurgical Corp 


Laminates. Glass reinforced poly- 
ester, epoxy, phenolic laminates, tanks, 
ducts, pipes & parts afford corrosion re- 
sistance & electrical insulation Consult 


Carl N. Beetle Plastics Corp 


106BL Spray Nozzles. Binks Mig. Co. com 
plete line of industrial spray nozzles & 
cooling towers are shown in their new 
Available on 


comprehensive catalog 


request. 


107R Pebble Mills. These & other grinding 
equipment available from Paul O. Abbé 
A 48-page catalog describes & illustrates 


units in their line 


108L Defoamers. Use of silicone de- 


foamers increases your profits. Two types 
One for process industries including textile 
paper, rubber, etc The other for food 


processing. Dow Corning Corp 


108R lon Exchange. !f your process re 
quires chemically-pure water you can obtain 
it economically by deionization. Investigate 
specially designed equipment available from 
IIlinois Water Treatment Co. 


109TR Pilot Plants & Process Equipment. 
Design & manufacture of these units has 
been the work of Artisan Metal Products, 
Inc. for many years. If you have a problem 
notify them & an engineer will call 


109BR Sprocket Rim. Any valve is readily 
accessible from the floor using this newly 
redesigned adjustable sprocket rim. Affords 
greater strength & more solid essembly. 
Babbitt Steam Specialty Co. 


110L Pressure Gauge. Ace Glass Inc. use 
Trubore tubing in their Mcleod gauge 
Assures accuracy & interchangeability with 
in each pressure range. Holds at any posi- 
tion to which it is rotated, 


Pumps. A progress report on pump- 
ing for chemical engineers has been pre- 
pared by The Aldrich Pump Co. Other 
information available on pumps suitable 
for your need. 


Chemical Engineering Progress 


Plastic Stacks & Tanks. Manufactured 
by American Agile Corp. plastic ductwork 
Said to have longer service life than equip- 
ment made from other materials 


112k Radiameter. A survey meter for use 
in radiation surveys from Curtiss-Wright 
Corp. Two ranges with accessories to mul 


tiply or divide both ranges by 10 


113TL Pumps. Steam jacketed herringbone 
geer pumps handle viscous materials of 
many types. Constructed by Schutte and 
Koerting Other process units available 


Bulletin describes pump line 


113BL Spray Nozzle. For effective spray 
ing you require exact spray pettern, impact, 
spray angle & capacity. Spraying Systems 
Co. nozzles will meet these requirements. 


Catalog includes performance data 


113TR Laboratory Glassware. Built-in ac 
curacy & uniformity are features of Doerr 
Glass Co. laboratory were. Graduations 
carefully calibrated. Pigment in Diamond 


D blue line is heat-fused into graduations 


1138R Bin Level Indicator. The Bin 
Dicator Co. Binflo aerating unit provides 
steady flow of materials. Uses smal! amount 
of low-pressure air. Bin-Dicator bin level 


indicator for all bulk materials. 


114L Pressure Fuses. Available for im 
mediate delivery high pressure, ermeto & 
pipe connections. Accuracy *+3%. Sizes 
V4 to 3 in. Pressures 100 to 40,000 Ib./ 
sq.in. Constructed from 316 stainless steel 


Pressure Products Industries, Inc 


121TL Ejectors, Condensers, Vacuum Equip- 
ment. Constructed from variety of materials 
units have corrosion resistant parts inter 
changeable with standard parts. Jet-Vac 
Corp 


121BL Hydraulic Presses. Two new HPM 
1,200-ton presses, with 15 openings, size 
100 x 120 in., fully automatic, installed on 
Located at Ford Motor Co. & 


United Paper 


foundation 
available for resale 


chinery Corp 


121R Wire Screen. Made from al! cor 
rosion-resistant metals & alloys these screens 
designed for longer life & better service 
Woven to individual specifications. Also 
available filter segments & strainer elements. 
Cleveland Wire Cloth & Mfg. Co 


1224 Insulated Wire. Whatever your wire 
requirements Claud S$. Gordon Co. has a 
type suitable for your use. Special insula- 


tion in long or short rum available. 


123R Jet Units. From Croll-Reynolds Co., 
Inc. @ variet, of jet units are listed. Also 
Evectur steam jet air pumps, boosters & 
thermocompressors, Chill-Vactor refrigerat- 
ing eax'pment, etc. 


18C Pumps. Controlled volume pumps & 
complete chemical feed systems from Milton 
Roy Co. guarantee dependability Practical 
solutions to your metering problems may 


be found in one of the bulletins offered 


OBC Mixers. Every Lightnin mixer carries 
@ guarantee to do the recommended job 
Many helpful facts on mixing may be 
obtained from literature offered by Mixing 
Equipment Co., Inc 
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Technical Literature 


1 Chemicals. Characteristics & of 
chemicals & other products derived from tin 
antimony & zirconium, are considered in a 
6page 2-color bulletin from Metal & 


Thermit Corg Product groups include in- 
organic & organic tin chemicals, orgenotin 
Stabilizers, stannous soaps, antimony chem 
cals, zirconium products 

2 Mechanical Tubing. Product engineers 
requiring knowledge of alloy mechanical 
tubing will be interested in a Babcock & 
Wilcox Co. bulletin on the subject. States 
advantages to be gained in utilization of 
this tubing 

3 Steam Jet Vacuum Pumps. New bu!l- 
letin describes two-stage vacuum pumps 
both condensing & non-condensing. Covers 
applications, size & dimension tables & 
performance characteristics Color illustra 


included 


tions of operating flows are 

Schutte and Koerting Co 

4 Corrosion Guide 12-page Corrosion 
Guide lists classifications for fourteen alloys 
& materials for wide range of corrosive 
agents & conditions. Makes available to 
users nandy 4 comprehensive reference 
guide. Misco Fabricators In 

5 Evaporators Evaporation equipment 
covering range from volatile solutions to 
powder described in new bulletin from 
Rodney Hunt Machine Co Photos text 
& drawings explain operating principles 


& Turba-Film 
floating blade evaporators, & Rodney Hunt- 


& specifications of Turba-Filr 


luwe spray dryer 


6 Fluorocarbon Molded Products. Expa: 
sion bellows & pipe elbows made from 
chemically inert fluorocarbon resins now 


offered by Resistofiex Corp. Recommended 


for applications involving acids, caustics 
hot lacquers, & synthet oils under ex 
treme temperature conditions 

7 Pumps. Released by Allis-Chalmers 
Mig. Co. bulletin on ACAP pumps for 
handling solids in suspension under variable 
capacity & head conditions. Units may be 
manually or automatically controlled. Cut 


ewey drawings & dimensional specifications 


included 


8 Packaged Plants. Conversion of anhy 
drous ammonia to saver 4 A 
plant layout & equipment for production of 
emmonia phosphate covered in bulletin on 


packaged plants from J. C. Carlile Corp 


f ndings on 


of 


ment 


Recent 


Impellers 
& chemical 


9 Pump 
the physical characteristics 
for Gispl ace 


folder “Nor 


Eco 


noremetallic impellers 


pumps in 4-page lustrated 


Metallics for 
Engineering Co 


Impeller Pump Use” fror 


Synthetic elastomers, fluoro 


carbons & resinous leminates surveyed 
10 Process Pumps. Available from Inger 
sollRand a 20-page 2-color bulletin on 
process pumps. Fully describes vertically 
split, singles & two-stage type pumps 
Contains cross sectional & installation views 
dimension tables, design features Cape 
cities to 3,200 gal./min., heads 925 ft., at 


to 800° F 


temperatures 
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" 59- 
pege binder 
ject of Stear-Jet Eje 


Applications A 
the 


Steam-Jet Ejector 


sert handbook on sub 


tor Applications offered 


by Worthingtor Corp Contents include 
application ranges & selectior tables on 
single & two-stage stock units, dimensional 
& installation data plus sections & parts 


lists, & a reference sectior Appendix pr 
vides formulas, curves tables a 
density & other features 

12 Infrared Analyzer Announcement of 
a dual beam, non-dispersive infrared ane 
lyzer for use in ontir s measurement 
of CO conrentratior n hydrogen-nitrogen 
mixtures to prevent atalyst poisoning n 
reactors From Applied Physics Cors 


Automatically restandardizes against a refer 


ence gas every thirty minutes 


/ CHECK your Data 
Service requests on 
the handy postcard 
on page 65 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


14 Flow Regulator. improvement of prod 
uct quality & increased filter efficiency of 
p to 33° are claimed for an automat 
lator from W. A. Kates Co Said 
metant f w tiv gn the filter 
at its rated gal./nr during entire titra 
tion cycle. Has a 5 1 | adjustable range 
& is designed for handling suspended solids 
without clogging or nea racy 
15 Venturi Tubes & Nozzles. Engineers 
will be interested in a comprehensive & 
well documented t letir from Simplex 
Valve & Meter Cc Deals with measurement 


f liquid flow variations in design occa 


sioned by effect of temperature, high ne 
pressures handling rrosive f is during 
measurement of f i flow Simplex type 
TG Venturi tubes & norzies & applications 


fo process industries considered 
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110 CATALYSTS 
MADE OF THE PLAT. 
NUM GROUP METALS 


now allow maenuta 
turers to utilize ger 
era advantages of 


atalysts such 


high activity at low 
ternperature & pres 
sure & maximum 


yield The technical divisior 
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nm these 
ataly 
at mea 
& supported 
petroteur 
as 

4 mete 
tive reseer 

spe 

Data f 
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develot 


16 Selection Guide. for those in need of 
guide tor selecting an engineering 
Telle has publiahed a t klet tor se 
Dy tor anagement flerentiates between 
engines ) tallat ‘ 
engines firm, & engineering desig 
ketche teria letern yuecy 
of present staff to d b in } 
lines guide posts for select » of ? le 
engineering firn 
17 Steam Generators. New binder ert 
catalog on steam generators & stom metal 
fabricatior fourteen peges 
engineering draw 73 of boilers of cape 
ities prod ng th 100 Ib./hr. of stean 
on standard tvuels Also shown are eng 
neered units for waste heet applications 
& others designed to filizve refuse 
fuels. Wickes Boiler 
18 Seamless Welding Fittings, A 6 page 
folder f n Babcock & W ox tur hes in 
oncise form types & size ranges { arious 
welding fittings & flanges availat & fal 
ricated na y arbon or eel 
19 Hydraulic Tube Fittings. / sted 
atalog over hydra stra ead 
tube fittings pr les full dime ie 
formatior plete ¢ of be & Hose 
Fittings D Parker Appliance ¢ 
20 Armored Purge Meter. fiecher & Porter 
Ce have developed ” armored 
meter featuring a eta 
sate nexe etering of any purg 
f d. Use ‘at wert lica? 
flow rate & is able for any herniecal 
processing installatior wo sizes. Bulletir 
21 Nuclear Technology. A 4pege folder 
from Advanced Scientif Re 
search Ass ate fe bes the fe 
activities & per ne nlificat s in the 
field of research & power ear reactor 
22 Plant Layout 6 ef F. Ward 
Harman - describes mode methods 
tor plant lay by means of two 
three cirne equipment models 
ternplates, & rted acce ‘ 
23 «Electronic Equipment. A_ folder 
ta y product eets & plete specifica 
tions of plized « equipment 

a8 al bets, oan nier tubes 
4, tage regulator Booklet describes the 
resea A eve { ent services of Anton 
Electror ! 


Page 


4 
« 
- 
Baker A bulletir wtals he 
ammonia, ges purif ent of 
mpuritie pases 
eta ataiys ng 
The mpany the man 
these facturer of platin. 
or 
& has done muct || 
ment & pr { tior Seid 
ew ber 110 « bed 
of new Continued on page 72 
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24 High Speed Pulverizers. A condensed 
bulletin from Pulva Corp. describes their 
Units 
are available in five sizes ranging from 
% to 75 hp 


25 Hot Oil Systems 


systerns are the subject of @ bulletin from 


full line of high speed pulverizers 


Electrically heated oi! 


Parks Cramer Co. These fully automatic 
Merril! process systems produce oil tempera 
tures in the range of 150 to 600° F. at low 
pressure im 4 


compact, completely as 


sembled package unit. When connected it 


is ready for immediate service 


26 lon-Trensfer Membranes. A 
released bulletin from tonics, Inc 


recently 
indicates 
4 veriety of process applications where 
electrical energy & ion-transfer membranes 
are useful to concentrate, dilute, separate, 
recover or purify process or waste solu 
tions. Described in bulletin are principles 
of ion-transfer, required power consumption 
in certain cases, equipment & services avail 


able 


27 ~Chlorine Handling & Storage. A wall 
chart listing 50 successful suggestions for 
safe handling & storage of chlorine in 100 & 
150 Ib. cylinders & ton containers is offered 
by Diamond Alkali Co. Of interest to pro- 
duction men safety engineers, purchasing 
directors & others responsible for chlorine 


storage & handling 


28 Fabricated Alloy Products. Rolock Inc 
have just issued an illustrated & compre 
hensive combined catalog on heat- & cor 
rosion-resisiant fabricated alloy products 
Products are fully described & book has 
sections on furnace muffies, trays & fixtures 


retorts & pittype furnaces, etc 


29 =Packaged Water Tube Boilers. Described 
in a recently issued catalog from Superior 
Combustion Industries, iInc., are packaged 
water tube boilers for capacities to 50,000 
Ib. /hr 
included for 
to 50,000 ib. of steam/hr 
or gas, or both 


30 Solenoid Valves. Catalog on solenoid 
Barksdale 


Complete data & dimensions are 
boilers ranging from 8,000 
Firing is oil, 


operated Crescent valves from 


Valves. Listed by major service condition 
as air, 4, & Jway to 150 Ib./sq.in,; air 
light oil & water, 4- J-way & dual pressure 
to 150 Ib./sq.in. Includes valve character- 


istics, flow patterns dimensions, illustrations 


31 Gyratory Screen. Model CS! gyre 
designed to give efficient 
products into 


tory screen 
seperation of dry granular 
predetermined grades. For use in chemi 
Easily in- 
operated & maintained Binder 
Allis-Chaimers Mfg. Co 


cal process & food industries 
stalled, 
insert bulletin 


32 Industrial Fans. From American Blower 
Corp. catalog on series 106 industrial fans 
illustrations, other 


Complete information, 


details 


Graver Water Con 


rechnical 


33. Water Treatment. 
ditioning Co. have available a 


“e 


reprint on selection of Chemical Treat 


ment for Water Clarification Mainly de 
voted to selection of proper coagulant & 
coagulants available. Table compares char 


acteristics of these materials 


CHECK your Data 
Service requests on 
the handy postcard 
on page 65 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equvip- 
ment. 


34 Disc Roll Mill 


bulletin 52 covers the disc roll mill. This 


Hardinge In 
binder insert includes schematic drawings 
illustrations & details of operating principle 
details 


construction, applications & other 


35 Wet Pit Pumps. Yeomans Brothers Co 
announce revised catalog on line of heavy 
duty wet pit pumps for applications such 
as drainage, flood water, effluent boiler 
blowoff, acids & alkalis. Well illustrated 
book gives tables, shows curves & dis 


cusses design features A section on 
standards is condensed list of metals used 


in pump construction 


36 Pressure Meters. Granco pressure me 
ters are subject of bulletin from Granberg 
positive displacement; 


Corp. Three types 


double-case; & a late model the Duo-Rotor 


DEVELOPMENTS OF THE MONTH (Cont.) 


end what meen 


111 A GLOSSARY ON ATOMIC ENERGY 
TERMS has been issued by The Esso Re 


Page 72 


search and Engineering Co. The pocket 


size booklet “101 Atomic Terms” is the 
first attempt of its kind to do the job in 
simple terms. Covering terms from A to 
Z, definitions of photon & cloud chamber 
as well as the interesting slang terms such 
as cutie-pie, pig, & coffin, are covered. The 
use of such slang terms is exemplified by 
the fact that to expose chemicals to intense 
radiation you send a rabbit into a pile 
loaded with slugs. Circle Number 111! on 


Data Postcard 


(Continued on page 74 
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e@ Technical Literature 


e@ Technical Literature 


Capacities to 30,000 gal./min. Contains 
dimensions, specifications, engineering date, 


plus pressure drop charts 


37 PVC Blowers. Subject of new 20-page 
brochure from industrial Plastic Fabricators 
blowers 


inc. is unplasticized rigid PVC 


These centrifugal units are designed & 
built to withstand most chemical fumes & 
polluted air in range of 40 
to 140° F. Four impeller diameters: 91/2 


13%, 19, & a new 27 in. size 
38 Welding Procedures 


technical data card which summarizes rec- 


ternperature 


A binder insert 
ommendations for joining, by arc welding 
procedures, various tubing steels is made 


by Babcock & Wilcox Co. Indi 


cates proper electrodes to use & provides 


available 


information about preheating & postweld 


ing heat treatments 


39 Rotameter Kit 
to 3,000 Ib./sq.in. at 200° F, 
sure rotameter kit from Brooks Rotameter 


Designed for service 


a high pres 


Co. Feature is uniauve equalizing vent per 


mitting use of glass metering tubes af 


elevated pressures without fear of tube 


rupture Stocked in steel & 316 stainless 


steel. Special materials & optional equip 


ment available 


40 Experimental Agitator. Specifically de 
signed for bench scale & pilot plant mixing 
operations & presented by Chemineer, Inc 

an experimental agitator Determines agite 
tion requirement of a particular process 
operation & is efficient in basic study of 
mixing as @ unit operation. Variable speed 
transmission with output from 0 to 1,100 
rev./min. Furnished with twenty-two cali 


brated impellers including standard con 


ventional turbine, propeller, & paddle styles 


41 Absorption Refrigerating Machines. A 
new line of large capacity automatic absorp 
tion refrigerating machines for production 
of chilled 
by Carrier Corp 


water from steam announced 
Sizes from 100 to 700 tons 
for use in air conditioning & process cool- 
ing systems. Operable from push button, 


thermostat or time clock 


42 Sintered Filter. 
design & remarkable versatility @ sintered 
filter developed by Purolator Products, Inc 
handles fluids ranging to 1,000° F., 
flow rates comparable to any high tem 


Said to be of unique 


can take 


perature filter with lower differential pres 
Said to 


remove particles as small as | micron in 


sures & better degree of filtration 


size from wide range of fluids including 
such acids as hydrochloric, sulfuric, phos- 
May be custom 


Monel, or other 


phoric, as well as alkalies 
built of stainless steel, 
metals. Features controlled permeability & 


uniform porosity 


43 Temperature Conversion Table. Printed 
on heavy, bristol-board-like stock & lam 
inated for added protection, a binder insert 
temperature conversion table ranging from 

460 to +-4,000 degrees is available from 
Thermo Electric Co., Inc. Converts degrees 
Fahrenheit to Centigrade & vice versa. 
Also shows temperature ranges of various 
sensing elements 


(Continued on page 74) 
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this man’s plant 
is equipped with... 


PROCESS 
FILTERS 


If you would like information 


on the efficient, trouble-free, high 


production Process Filters, contact 


Mr. Edward A. Ulrich, 


Vice President 


||| 


VERTICAL LEAF VERTICAL BATCH HORIZONTAL LEAF HORIZONTAL BATCH CARTRIDGE 
FILTERS FILTERS FILTERS FILTERS FILTERS 


PROCESS FILTERS, INC. 
1807 Elmwood Ave., Buffalo 7, N. Y. 
A subsidiary of BOWSER, Inc. 


Ask about the time payment 
tt 


plan for capital investments mr 
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44 Portable Pump & Motor Unit. A close 
coupled, portable electric motor & pump 
unit with dry suction lift of approximately 
15 ff 


Consists of 


introduced by Jabsco Pump Co 
stainless steel self-priming 
pump mounted directly on shaft of «4 
Va 1,725 rev./min. motor, Has neo 
prene impeller with Yo in. inlet & outlet 
ports to fit standard piping. Operates on 
115 ac., 60 cycle, single phase. Capacity 
10 gal./min 10 ft. head for 


pressures to 20 Ib./sq.in 


against 


45 Constant Support Hangers. Grinne!! 
Co., Inc. announces an extended line of 
model R constant support hangers with 
cepacities 31 to 32,267 |b. Units permit 
expansion & contraction of piping systems, 
through heating & cooling cycles, without 
development of dangerous stresses. Line 
supporting 
greeter travel within given size frame to 


offers increased forces or 


provide for required load. Nine frame 
structures available 


46 Transmitting Potentiomet 


Controls Div., Manning, Maxwell & Moore, 
Inc. announce @ transmitting potentiometer 


Industrial 


based on @ new operating principle. Per- 
mits measurement & control of low voltages 
while drawing negligible current from 
source. Available as a thermoc ouple pyrom 


eter, Has simplest possible circuitry 


47 Continuous Dust Filter, Announced by 
The Day Co. a dust filter of unique design 
which permits highly efficient, automatic 
continuous filtering. Employs Hersey prin 
ciple in that it deposits dust on the outside 
of the filter sleeves. Twelve sleeves of 


felted filter media are used 


46 Compressor New two-stage inter- 
cooled compressor for use wherever high 
compression of 


pressure, high-capacity 


DEVELOPMENTS of the month 
(Cont.) 


112 PUMP 
SELECTION CHARTS 
& typical fire pump 
specifications are 
some features of a 
new & expanded 36 
page bulletin pub- 
lished by 
Pump Div 
Machinery and Chem 


Peerless 


of Food 


ical Corp. The fire 
pump selection charts 
in the bulletin are tabulated in two ways 
first listed are those pumps approved by 
Underwriters’ Laboratories, Inc. & by Factory 
Mutual Fire Insurance Companies; second 
all pumps ere listed in groups accord ng 
to type of drive, including electric motor, 
steam turbine, gasoline & diesel engine 
Cross section views & dimension drawings 
are given. Sizes & types listed cover the 
entire capacity range from 500 to 2,500 
gal./min. with @ pressure range at rated 
capacities from 40 Ib. through 340 Ib. /sq.in 
Circle Number 112 on Data Postcard 


e Technical Literature 


Technical Literature 


Technical Literature 


either air of other gases is required 
Capacities 100 to about 4,000 cu.ft./min 
& ranging from 15 to 600 hp. Includes 


pair of positive displacement axial- 


flow blowers, arranged to work in two 
stages. Continuous air seal provided by 
proximity of male & female rotors. Elim- 
inates friction & need for internal lubrica- 


tion. Standardized by Read-Standard Corp 


49 Stainless Steel Pumps. Called Flex 
Alloy a line of self-priming stainiess steel 
pumps without stuffing box or 
mechanical seal announced by Vanton Pump 
& Equipment Corp. Use is for corrosive 


rotear y 


solutions, abrasive slurries & fluids which 
must be maintained free from contamina- 
tion. Available in either type 304 or 316 
stainless, as well as special alloys. Handles 
solutions at temperatures to 265° F 


50 Thermocouple. To meet the demand 
for a suitable measuring device in high 
temperature & pressure services Trinity 
Equipment Corp. have developed a purge 
type thermocouple. Meets the need for « 
unit to be used under temperature condi 
tions to 2900° F. at high pressures in re 
Consists of a 


silica free ceramic tube which houses the 


actors, catalyst beds, etc 


platinum purge tube & platinumplatinum 


rhodium couple 


CHECK your Data 


Service requests on 
the handy postcard 
on page 65 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


90 Tagged Organic Chemicals. New iso 
tope tagged organic chemicals added to 
availability list by Tracerlab, Inc Many 
tagged with either C!4 or S®° now avail 
able for first time from a commercial radio- 
isotope laboratory List & monthly publi 
cation “Tracerlog” upon request. 

91 Technical Bulletin on TME. Reports on 
properties & uses of trimethylolethane, a 
Published 


by Heyden Chemical Corp. booklet covers 


synthetic, solid trihydric alcohol 


use of TME as raw material in manufac 
ture of alkyds, drying oils, polyesters, etc 


23-pages with tables, properties, formulae 


92 Pipe Dope. Teflon-based pipe dope 
has given excellent performance with cor- 
rosive liquids minimizing seizure or gall- 
ing. Particularly useful with stainless stee! 
& other high alloy fittings. Eco Engineer- 


ing Co 

93 Activated Carbon. Brochure on G-32 
activated carbon shows typical flow sheets 
for solvent recovery, air & gas purification, 
gas separations, etc. Girdler Co 


94 Chlorinated Polyphenyls. Date sheet on 
three chlorinated polyphenyls. For plasticiz 
ing PVA adhesives. Compounds are light 
colored liquids mobile at room temperature 
requiring no pre-meliting Monsanto Chemi 


cal Co 


95 Lithium Hydroxide. Trone lithium hy 


droxide for use in petroleum, storage 


battery manufacture gas absorptior A 
lithium salt. Issued by American Potash & 
Chemical Corp. Includes physical proper 


ties & typical chemical analyses 


96 Synthetic Rubber Latices. From U. § 
Rubber Co. binder insert 8-page technical 
folder describing product & uses 


97 Synthetic Fluids & Lubricants. Mate 
rials are fully described with tables & 
properties in new 52-page booklet from 
Carbide and Carbon Chemicals Co. Appli 
cations & characteristics of these poly 
alkyleneglycol derivatives given in detail 


with charts & tables 


98 Corrosion & Contamination Problems 
Nickel lining applicable to pipe from 1V2 
to 24 in. diam. illustrated & described in 
8-page booklet on Bart Lectro-Clad process 
Contains pure nickel with well known cor 


rosion resistance. Bart Mig. Corp 


99 Ten New Chemicals. Recently added 
to line of Distillation Products Industries, 
ten new chemicals. Additions include maleo 
pimaric acid, maleic anhydride adduct of 


a resin acid isomer 


Three new sur 


100 High Purity Amides 
factant diethanolamides have been an 
nounced by Stepan Chemical Co. Minimum 
guaranteed amide content is 90% Tech 
nical data sheets cover specifications & 


shipping information 


101 Industrial Solvent. New materia! said 
to have cleaning properties close to those 
of carbon tetrachloride but up to 20 times 
less toxicity announced by Speco Inc 
Non-fiammable Vinsol is recommended for 
removing oil, grease, wax & tars from 


tools & equipment even in confined areas 


102 Polyhydric Alcohol Esters. New 1956 
by Glyco Prod 


describes fatty acid esters 


issue of catalog “Esters 
ucts Co Inc 
of glycerol, glycols & polyethylene glycols 
including tables of physical & chemical 
properties. Products are used as emulsify 
ing agents, stabilizers, defoamers & plas- 


ticizers in many fields 


103. Ethanolamines. New 48-page booklet 
on ethanolamines gives extensive physical 
& chemical data including vapor pressures 
Allied Chemical 


& densities. Nitrogen Div 


& Dye Corp 
104 Cabflex HS-10 


mercial quantities of Cabflex HS-10, said to 


Availability in com- 


be the first low volatility phthalate plas 
ticizer, announced by Godfrey Lt. Cabot, Inc. 
An alkyl ary! phthalate having volatility 
one-half that of di-decy! phthalate, fills need 
for a monomeric plasticizer of high stability 
& permanence. Requires no antioxidant 
Samples available 
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NUCLEAR NEWS speaking of engineering cece 


CITIZENS’ PANEL REPORT 
ON ATOMIC ENERGY 


Recently, the McKinney Pane 


ni momittes 


foul 


n 


Panel Ri 


ATOMIC POWER 
Present development 
nt im that demonsts 


ind medium size type not now 


der way. By 197 n owe? 
pected to amount to only 20 to 40¢ 


preset tly installed capacity (US 


CONTROLLED THERMONUCLEAR POWER 
The vast area of scientifi and engi 


neering required for it develop 


would seem to warrant the maximur 
inte rplay ol idea ro the widest 


number of individual contributor 


RADIATION PRESERVATION OF FOOD 


Not likely to place other method 
UCLEAR, Or non-nuclear, Vitro Engineering Division has 


created outstanding records in the engineering, design 
and construction of the newest and best in technical facili- 
ties for industry and government. 


to any substantial extent Present de 


ve lopment program sho d be continued 


ATOMIC PROPULSION 

ommercial Shut 
momic evaluatios ild to IN THE NUCLEAR FIELD 

rp Vitro is across the map in atomic energy. Whether scop- 

a Mill ing a heavy water plant in India, working on Consolidated 

li unlikely us mil y pro Edison's full-scale power reactor or designing atomic facili- 

ype experience scquires ties for Lockheed's nuclear-aircraft project, you'll find Vitro 


Locomotives—Otfer no economic av engineers at work. 
vantage 


Motor Vehicl Vitro, in nuclear engineering since 1942, has designed 


and built facilities for uranium isotope separation (Oak 

Heat for industrial | Ridge ), plutonium production (Hanford), uranium milling 

ignificant. No active research and de and refining (Salt Lake City and Canonsburg), hot labora- 
lopment prograr progress, Pri tories, and processing plants. 


PROCESSING 


vate industry mit evident by : 
IN OTHER FIELDS 


mary respor 


only AEC has { es reauired Vitro has designed and built nerve gas installations for 
luct the metallurgical reseas the Army, armament test facilities for the Air Force, and 
to the development of hig! for private industry the country's largest titanium produc- 
tion plant, processing plants, including a sugar refinery,’ 
acrylonitrile plant, and ore and mineral production works. 
Wherever plans are afloat for difficult engineering proj- 
ects, it’s a good bet Vitro engineers are there. May we 

discuss your engineering problems? 


Write for detailed information to VITRO ENGINEERING DIVISION 


economically competitive 
CORPORATION of AMERICA 
261 Madison Ave., New York 16, N.Y. 
MEDICINE & PUBLIC HEALTH 

DIVISIONAL ACTIVITIES 


Higher priorities tor uiditional re 
oO Research, development, weapons systems * Uranium mining, milling, processing, refining 


search, training, and treatment faciliti 


more extensive availabi udio wuciear and process engineering, design Rare metals, heavy minerals, fine chemicals 


A Refinery engineering, design, construction @& Ceramic colors, pigments, chemical products 
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report to the wich 15 
now holding hearings to evolve propo 
als for changes in the Al ic 
ict. BElowing C.EJ resume of — 
ex 
> 
eve 
to 
essent 
temy 
very 
oth 
fund 
tepp 
ipplica 
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Basic to Dependable 
Lab Ware -VITREOSIL 


The most exacting needs of 
laboratories throughout the 
world are most eminently 
and successfully met by 
Vitreosil ware (pure fused 
silica) produced to the high- 
est standards of quality. 


Chemical purity, high re- 
sistance to heat shock, un- 
usual electrical resistivity, 
best ultra-violet transmis- 
sion (in transparent quali- 
ty) and low initial cost com- 

red to platinum are some 
eatures of Vitreosil fused 
quartz. 


In addition to our unusually 
large stock of transparent 
and opaque, including 
lazed and unglazed cruci- 
»les, evaporating dishes, 
beakers, tubing and rods in 
all diameters and sizes, we 
offer prompt fabrication of 
special items. 

Write today, giving 

full details of your re- 


quirements or ask for 
illustrated bulletin 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 


16-20 Salem Street, Dover, New Jersey 


Piease send ittustrated bulletin or intorma ff 
tion on 


| Company. 
Title 
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NUCLEAR NEWS 


ATOMIC ENERGY 


(Continued from page 75) 


| 
chemicals, full exchange of information, 


and a nation-wide educational program 


Executive Branch should establish 
specific research and development goal 
to the 
AEC should center its responsibilities in 
the international field in one alert, for- 


Ade 


quate research and development facili 


meet needs of friendly nations 


ward-looking organizational unit. 


ties should be provided to friendly coun 


tries, research reactors 


supplied by the U. S 


accompanying 


Other nations should decide for them 
selves the rate at which they wish to 
apply atomic power and other use ot 
atomic energy to their own economies 


Recommendations 


(1) That the U. S. promptly convene regional 


conferences of our bilateral partners for the 


diate establish t of realistic goals for the 


installation of atomic electric generating plants 
in specific countries, (2) that the U. S., in issuing 
such invitations, announce that it is prepared to 
furnish nuclear fuels, provide necessary techno 
logical assistance, and permit contracts for the 
installation of at least 1 million kw. of atomic 
generating capacity outside the U. S. as soon as 
possible—by 1960, (3) that financial assistance 
be made available through normal governmental 
and private channels, not through the AEC, and 
(4) that atomic power plants constructed under 
these programs be subject to interim control 
plans involving appropriate inspection agreed 
upon by each participating bilateral partner, 
and requiring reprocessing of spent fuel and 
recovery of Pu or U.233 in the U. S.; materials 
thus further 


expansion of peaceful uses. 


recovered to be earmarked for 


RESEARCH & DEVELOPMENT 


Sasic research im universities given 


generous support, with AEC contracting 
Total research should 
To aid industry planning 


for this purpose 
be expanded 


AEC should announce its future objec 
tives and programs. Present AEC la 
boratories should be supported 
MANPOWER 

Determined methods should increase 
the output and quality of scientists and 
engineers for development of atomic 
uses. This would include financial sup 
port, wider use of AEC facilities for 
training, and addition of further re 


search reactors and other facilities 


INSURANCE 

Hazards should be further evaluated 
and the Government should 
the insurance industry to develop ways 
of 


encourage 


meeting atomic-insurance problems 
entirely within the concepts of private 
enterprise 
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Inside—Outside 
Topside! 


MULTI-WASH 


DUST COLLECTORS 
need no productive 
floor space 


Inside 


How Multi-Wash 
collectors can be § 
installed, up off Kamm 
the floor, inside 
the building. 


Installation of 
collectors out- 
side the plant, 
conserving floor 
ispace for pro- 
ductive work. 


Topside 


Battery of Multi- 
Wash units in- 
stalled on the 
roof of a large 
production fac- 
tory. 


Schneible Multi-Wash Collectors were de- 
signed to save money in many ways. Not 
the least, is the variety of methods of 
installation. In a majority of instances 
Schneible installations are operating with- 
out taking away any valuable production 
space. 

This means profit from every foot of floor 
space, plus cleaner, more healthful working 
conditions that increase productive effort. 

Specify Schneible Dust Control for sim- 
plicity and efficiency. 


CLAUDE B. SCHNEIBLE CO. 
P.O. Box 81, North End Station 
Detroit 2, Michigan 


March, 1956 
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INDUSTRIAL NEWS 


To be engineered and built by 
Badger Manufacturing, Cam- 
bridge, Mass., the new styrene 
monomer plant of Cosden Petro- 
leum will employ never-before- 
used separation techniques re- 
quiring 200-foot fractionation 
towers. 


To cost $3 million 


pound per year ol stvrene monomer tor 


pla ti manutacture the new plant ( 
Cosden at Big Spring, Tex., will use 
modern, improved techniques of epar 


tion including “ultra-fractionation” for 
the recovery of ethyl benzene directly 
from petroleum stocks, i.e. from mixed 
xviene stream 

Ultra-fractionation for the recovery 
of ethyl benzene has never been done 
before, and eyes of the entire industry 
are carefully watching Cosden’s plant 
Usual method of producing ethyl ben 
zene has been to alkylate benzene with 


ethylene 


GIANT, NINETY-FOOT 
TOWER RAISED IN 
UNIQUE OPERATION 


306-ton de-resining tower raised 
into position at Humble Oil's Bay- 
town refinery, in midst of operat- 
ing refinery, in only 8 hours with 
minimum down-time. 


The fabrication and erection of the 
giant de-resining tower by M. W 


Kellogg, in addition to being ! tse 


a monumental cor 


had three unique feature 
Contrary to co tional practice u 


towet ol thi tyr ire 


which large 


fabricated in the field thus eliminating 


the problem of erecting a finishe 


cost considerations made it desirable t 
fabricate the tower the hoy I) 

etfected considerable Aving by elim 
nating welding, str relieving an 


radiographic inspection in the field 


Since the unit wa | ed im om 


piece the problem of calculated moving 


loads and stresses imposed during lift 
ing had to be considered These wet 
overcome by tempor arily reimiorcing 


and modifying the tower before it leit 
the shop. Special bracing inside the 
skirt, and heavy bearing plate itta 

at the point where the tower would cor 
tact the carrying sled at greatest weig! 
allowed the tower to take the loa 

the lift 
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REVOLUTIONARY STYRENE PLANT FOR COSDEN IMPACT OF ATOMIC ENERGY 


Phe revolutionary nature of the wee. CHEMICAL INDUSTRY 


ess, requiring towers some £OO teet lig Survey shows impact is strong, 

er with new products, need for more 

auved considerable st in the industry. chemical engineers, becoming 
major factors. 


(among the tallest ever ere 


ile t et i im 
4 t ston t ib 
«4 ig! ‘ew hemica 
i hae ke it by 
| | 
Engineering drawing of the unique styrene i reactor ior fuel and other mate 
plant to be built by Bodger at Big Spring te wate 
is engineers waiting tor the unit to go ergy will probably mv that 
on-stream at the end of 1956 i t ot now produce ommet 
For Cosden, the plant represent i he neeck to ige quant 
major diversification of product 


urveyer 


VIC A vl wne cette view 


irea of atom npact othe 


eng 
eerTineg Manpower ihe urvey, ower 


rrowth 


the nuclear f vill compete seriou ly 


n ertainl 
Conventional “brute force’ methods of un 
loading oa cylindrical vessel were discarded in 
nt ist 
favor of a special method with specifically 
designed foundations, gin poles, crones, ond | rset t} p ‘ 
special rigging tw recent decla tior 
Abs ed re 
ite 
eT i ! ithe 
i t the 
(Se ‘ 
tte 
| ‘ ting f that 
$ 
‘ tr 


( hang in the chemical madustry as a 
esult ¢ t pact ot at c ener, 
bv itive il revi 
produce 20 million it there nge 
The 75 chemical companies 
‘ 
¢ 
aft 
up| i cal engineer 
ry Lire the new and ut 
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itractive. Fields of 
terilization, ma tica rie re 
merization and 
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| INDUSTRIAL NEWS 


REACTOR DESIGN, GRADU- 
ATE NUCLEAR ENGINEERING 
IN NEW PROGRAMS 


Two of the latest additions to the 
rapidly growing educational op- 
portunities in the nuclear field 
have been inaugurated at Colum- 
bia and Univ. of California. 
Indicative of the growing field of nu 
clear engineering, the University of 
California began full master’s and doc 
toral programs in nuclear engineering 
last fall, and Columbia has just ex 
panded the study of the design of nu 
clear reactors for the spring term 

At Columbia the expanded program 
will bring graduate students and engi- 
neers into contact with the men who 
helped design and operate the great 
atomic plants at Hanford and Savannah 
River, with members of the atomic en- 
ergy division of Du Pont, and with 
such men as Kaplan and Manowitz of 
Brookhaven, many of whom will be the 

| course lecturers 

T. B. Drew, executive officer of 
Columbia's department of chemical engi 
neering, stressed that while certain in- 
formation must still be held back for 
security reasons, it is now possible to 
treat the majority of the most inter 


to n dil esting problems involved in_ reactor 
an e design. 


In the Univ. of California program, 
the university is working in cooperation 


with the U. C. Radiation Laboratory, 
both at Berkeley and Livermore, and the 
lab work includes many experiments 
with the Livermore water boiler re 


actor, as well as work with the giant 
automatic computers, such as Univac, 


At —297.4° F. — the boiling point of liquid oxygen — 
many abnormal factors must be considered in designing a 
centrifugal pump. Metals become brittle... packing will 
freeze solid .. . the net positive suction head is usually very 
low, so that the liquid is at or near its boiling point. All of 
these difficulties are successfully overcome in Lawrence 
Vertical Top-Suction liquid oxygen pumps. 

Lawrence construction employs metals not affected by 
the extreme low temperature and locates the packing for 
enough above the liquid so that it is exposed only to the 
oxygen vapors and functions normally. 

Location of the suction on top prevents 
vopor binding, even at boiling point. 

If your problem involves pumping . 

a liquefied gas at extreme low temperature, , yo ing, materials in nuclear reactors, re 


write us the pertinent details. No obligation. / » actor kinetics and automatic control, 
ke and a year of nuclear engineering labo 


in the field of reactor design. 

The work is at an advanced level at 
California, strong mathematical back 
ground is required. Subjects are: nu- 
clear reactor physics, elements of heat 
and mass transfer, power cycles and 
systems, advanced applied mathematics, 
seminars involving various experts im 
the field, advanced reactor physics and 
nuclear power plant design, process heat 
and mass transfer in nuclear engineer- 


ratory. 
Write for Bulletin 203-7 for summary . 
of acid and chemical pump data. 


CORRECTION 
The photograph of an exhibit at the 
recent A.I.Ch.E.-sponsored Atomic Ex 
hibition shown on page 53, photo No. 
10, in the January issue and designated 
as the Allis-Chalmers exhibit is ac- 
tually the Alco Products exhibit, show- 


LAWRENCE PUMPS INC. ing the Army Package Power Reactor 


371 MARKET STREET, LAWRENCE, MASS. being built by Alco at Fort Belvoir, Va 
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a 
Lowrence Vertical 
Top-Suction Liquid 
Oxygen Pump 


The second Bioengineering Sympo- 
sium will be held at Rose Polytechnic 
Institute in Terre Haute, Ind., April 
20-21. Jointly ponsored by Rose Poly 
ind the local section of A.I.Ch.E., the 
symposium will review the develop- 
ments and present status of the bioeng: 
neering field. Plant trips are scheduled, 
the program will ineluck Some Non 
pharmaceutical Uses of Anti-Biotics 
Equipment for Cultivation of Fastidious 


Microorganism Bioengineering Prob 


lems of Polio elit Vaccine, The Sig 
nificance of Sulfate Reducing Bacteria 
in the Production of Petroleum, and 
tioengineering of Waste Disposal CJ 


Nitrogenous fertilizer project, includ- 
ing 100 ton/day ammonia plant and 
90 ton/day urea plant, is being de 
signed by Chemical Construction Corp 
for Nihon Gas Kagaku Kogyo, K.K.., 
Tokyo. The urea plant will incorporate 
Chemico’s full recycle process while the 
ammonia plant will be based on high 
pressure reforming of natural gas. © 


Expansion at La Crosse, Wisc. and 
Scranton, Pa., by the Trane Co. in 
its plants there will cost the company 
an estimated $1,300,000 

New facilities will be used primarily 
to produce more centrifugal refrigera 
tion compressors, water chilling units, 
and air conditioners C) 
New construction at AEC’s Rocky 
Flats, Colo., plant will cost $13,500,- 
000, will take over a year to complete 
Ihe plant, operated for AEC by Dow 
Chemical, will have the additional con 
struction engineered by Catalytic Con 
struction Co., Philadelphia, Pa., built 
by Swinerton and Walberg, San Fran 


cisco 


Capacity will be doubled soon at Na- 
tional Starch Products’ Meredosia, 
Hil., vinyl acetate resin polymerization 
plant ] 


First full-scale plant for the manu- 
facture of Du Pont's new chlorosul- 
fonated polyethylene rubber, called 
Hypalon, will be built at Beaumont, 


lex 


The new Engineering Development Center of 
The Lummus Co., designing engineers and con- 
structors for the chemical and petroleum indus 
tries, is located in Newark, N. J., and will be 
used primarily for pilot olant operation and 
process development work 
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and fabricated 


a a 


The heat transfer and protess units 
shown are only a very few of the 
many designed and fabricated by 
Manning & Lewis Enginee “ing Co. 
every year. 


This confidence must be warranted: 


Our customers have proof, from long 
association that their heat exchange 
and process equipment will be 


DESIGNED 
for Top Quality Performance 


ENGINEERED 
.-- for Economy and Efficiency 


FABRICATED 
with strict adherence to specificy- 
tions and drawings 


These claims are for US to 
prove! Send us your next 
job for quotation, 


We are accustomed to 
working with all ferrous 
and non-ferrous metals. 


32 Ogden Street 


SALES REPRESENTATIVES In PrinciPar CiTies 
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& Lewis 


Newark 4, New Jersey 
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Stainless steel plus nickel alloy 


equals corrosion-resistance 


Inconel and stainless heat exchanger built for Barrett Division, Allied 


Chemical & Dye Corporation. Shell Diameter: 40°. Tube Length 


Tubes: 1° O.D. x 14 ga. Tube Sheet Thickness: 2". Materials: Inconel 
shell, tubes, tube sheets. Stainless steel heads, Type 316L. 


Corrosion-resistant materials 
a heat exchanger specialty at Downingtown 


We have the engineering, welding and fabricating experience to 
turn out your corrosion-resistant exchangers in the materials you 
specify: stainless, nickel, nickel alloy, aluminum bronze, car- 
bon and many others. Our design recommendations often save 
money. Send for Bulletin HE. Your engineers wil! find it useful. 


Aluminum bronze for these five coolers 
saved the customer 25% on equipment 
costs, assured corrosion resistance. Each 
fixed tube sheet unit is 20" in diameter 
x 20’ tube length. Each has 282 alumi- 
oum bronze tubes 4%" O.D. x 12 ga. 
Centrifugally cast channels. Design pres- 
sure: 150 pounds per square inch on 
both shell and tube sides. 


Stainless steel Type 404 is the material 
for these four tube bundles. The large 
one fis a 47° shell, has 1225 stainless 
tubes, 4" O.D.x 14° 0° long. Tube sheet: 
2%" thick. Baffles: 4" thick. The other 
three bundles are 22” in diameter; each 
contains 452 tubes 4" O.D. x 16 ga. x 
12’ 0” long. Tube sheets: 1%" thick. 
Baffles: 44" thick. All stainless steel. 


Downingtown Iron Works, Inc. 


HEAT EXCHANGERS..STEEL AND ALLOY PLATE FABRICATION 


1458 66th St., Milwaukee 
New York 17 * 271 Hanna Bidg., Cleveland 
St, N.W., Room 144 Atlanta 3 * 208 

Chicago 4 * 586 Roosevelt Bidg 
Room 234, Kensas City, Mo. * 


Los 


14 © 52 Vanderbilt Ave. 


Angeles 
106 Wallace Ave 


Room 2032, 
15 * 936 W. Peachtree 
Room 765, 
17 * 4550 Main St., 

Downingtown, Pa 


LaSalle St 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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INDUSTRIAL NEWS 


AUTOMATIC LOGGING AT 
BAYWAY 


Esso Standard installs electronic 
data integrating system at its 
Bayway (N. J.) refinery, saves 
time, increases accuracy. 


Minne ipolis Hioneywe il 
high 


Say 


Designed by 
Regulator Co 
speed electronic system will log 


for Esso, the new 
operating data, add it up at the 
day’s robot eye 
quality in the meantime. Result of nine 
and engineering work 
trom 


way 
end, and keep a on 
months research 
the system 
$10,000 to $50,000. 

At Bayway the system gathers data 
for the production of a 
solvent, logging 


can range 


pr ice 


commercial 
automatically such 


per ature pressure 


operating data as tet 
flow 
quality. It 


ind produc t 
for flow 


these at the 


consumption 
higures 
ind add 
end of the day All data 

fed automatically to elect: 
typewriters, flow 
urements are punched on tape for later 


power! 
stores up 


ind power used 


translated into 


numbers, 1s 
and ind power me 
use in cost accounting operations 

When not actually recording, the sys 
tem monitors a number of ¢ ritical points, 
keeping track of conditions, picking up 
as they arise 
e purity ot 


deviations 
Quality, in this « 
~ 

is measured 


the 
the 


solvent, by converting 
desired quality into an electrical 
picking it up on recording machine If 


the desired characteristi 


signal 


it slips below 
an alarm 

Minneapoli 
system was designed to supplement 
operatot by 
data at 
on 


ounds. 


Honeywell that 


stresses 


the 
not supplant, the regular 
operating one 
the train 
complete accuracy Trt 


ind the sper dl 


centralizing all 


point minimizing opera 


tor providing 


gariles ot emergencies 


ss 


of the variations in the proce 

Installed in the central control room 
at Bayway, the system comprises two 
is laid 


6 ft. x 7 ft. * 2 ft. steel cabinets, 


out with conventional graphic panel 


control boards 


The multi-million-dollar National 


Gypsum plant at Westwego, La., is 
nearing completion, will go on stream 
in the Spring. 


New plant for the large-scale produc- 
tion of adipic acid is now under con- 
struction by Monsanto at the Luling, 
La.. Barton Plant of Lion Oil, a divi 
ion of Monsanto the recent 
merger 

The unit will cost 
dollars, is expected to be on stream by 
early 1957, 
Lion's raw 


since 


several million 


integrated with 


facilities. 


is fully 
materials 
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Second Annual Statistical Engineering 
Symposium, sponsored by the Chemical 
Corps Engineering Command, will be 
held at Army Chemical Center, Md., 
April 26-27 

Mutual understanding of the problems 


in the held among Government, indus 


try and education is again the theme of 
the session, with two general areas re mo erm 
ceiving main attention th time: theo 


retical development and practical appl 


volved 


All the latest refinements will be built 


into the planned new polyethylene for 


plant to be built in Brazil by Union 
Carbide and Carbon. Jo be located at 


Cubatao, near Santos, the plant will 4 
he owned and operated by Carbide’s con invouS 
wholly-owned subsidiary, Union Car 


bide do Brasil, S.A., will get its ethylene 


from the nearby refinery and ethylene ¢ emica 
SKIG 


plant of Petrobras, the Brazilian gov 
ining ote 


ernment agency that controls major re solids in © relatively The 
jet Matic’ hes tien, unique 


hning operations in that country in recyciing system, lar diameter nossies end 
The plant will supply all Brazil's processi g pressure Slecherge contripete! pump 

polyethylene needs over the next five 

to ten years, is designed for easy ex 


pansion J Is your field chemical, pharmaceutical, food processing vile’? Westfalia’s 


4 . . il { . complete line of continuous clarifiers and separator ‘ ‘ jthon to your 
primarily nod engineers re- problem with superior time, labor, and mone Avil equ ‘ W estfalia’s 
sponsible for the operations of electro- continuous centrifuges handle: Liquid-solid clarifi juid-liquid-solid 
static precipitation equipment will be separation; liquid-liquid counter-current solvent « ‘ concentration 
held at Pennsylvania State University, of solids 


June 11-15 4 


Construction of a plant for mining an? 
and processing titanium-bearing ore 

will soon be started in Virginia by 

Metal & Thermit Corp., New York 


Construction will start in Spring, will 


cost about $750,000 


Indicating the fast-growing nature of 
the silicones field and Union Car- 
bide’s expanding activities in that 
area, Carbide has just formed a Sili SA0H-4006 
cones Division to take over the deve lop 


ment, manufacture and sale of silicone 


products SKOOG “Jet-O-Matic” recycle oi] separator 
Lergest available nozzle type. Constant re 
yacitv ot tl com 
apecs pany s new cycle. Sectioned hood. Easy cleaning 
cone plat t at Long Applications: immiscible liquids) Vegetable 
ond animal oils 


SAOH “Liquid-SEAL” aviomatic de-sludger 
Continous centrifuge with aviometic sludge 
discharge. Stainless steel at all contact 
points. Available with built-in single or 
double centripetal discharge pump Can be 
vsed as seporator, clarifier, or extractor 


“Liquid-SEAL” pilot plant centrifuge 
Triple purpose machine. Serves os sepor 
otor, clarifier, or extractor. Has ruggedness 
efficiency of larger equipment. All 316 ~~ 
stainless stee!. Double centripetal discharge 
pump. Applications: Laboratory, pilot plant 
and small scale production 


enlarged 


Write for Free Laterature 


New paints based on Pliolite $-5 resin are being 
used on 19 new tank cors of Union Tank Cor 
Company, will transport Goodyear latices con 
taining os much os 10% alkoli. The new paints 
ore resistant to high ocid, solt and alkoli ex 
posure, will give boost to tonk car tronsporte- 
tion of corrosive chemicals 


Vol. 52, No. 3 


_ 
| = 
= 
= 
4 
- 
’ 16.205 
ag is 
| Chemical Engineering Progress Page 81 


IMPERVIOUS GRAPHITE 


IMPERVITE equipment is unaffected by the action of all corrosives except a few 
highly oxidizing agents. This material provides excellent thermal conductivity (5 
times that of stainless) and is immune to effects of thermal shock. For new equip- 
ment or replacements, consider the following facts: Original cost of IMPERVITE 
equipment is surprisingly low because of a high degree of standardization. Oper- 
ating efficiency is of the highest level, and impervious graphite normally will 
provide a longer service life than any other material of construction. 


TUBE & SHELL 
HEAT EXCHANGERS 


Standard components are carried in 
stock for peers delivery of most IM- 
PERVITE Tube and Shell exchangers 
from 7 to 650 tubes in 9 and 12 foot 
lengths. All normal tube and shell de- 
sign features are available as standard. 
Custom designs are furnished on order. 


CUBICAL 
HEAT EXCHANGERS 


... provide maximum transfer surface 
in minimum space . and only Falls 
Industries offers a complete, standard- 
ized line of CUBICAL exchangers to 
meet most requirements, This desiga 
accommodates operating pressures in 
the 150 psi range. 


CROSS-BORE* 
HEAT EXCHANGERS 
Featuring a rugged, heavy-duty, one- 
piece bundle, CROSS-BORE exchang- 
ers are furnished in standard, single 
and multi-pass models for heat transfer 
areas to 187 square feet. CROSS-BORE 
exchangers are especially easy to clean, 
and withstand operating pressures in 
the 150-200 psi range. 


CASCADE COOLERS 


IMPERVITE Cascade Coolers feature 
low-pressure-drop ells and flush 
nozzles. As standard models they are 
furnished in 5 tube sizes, and three 
different models. 


CENTRIFUGAL PUMPS* 


Outstanding service is afforded by the 
Falls’ designed seal, which is virtually 
leak-proof, Standard IMPERVITE 
pump models are furnished up to 200 
apm, 100 ft. head, and specials are 
available in the range of 1000 gpm. 


RUPTURE DISKS* 


... a new idea in frangibles from Falls 
... expendable and economical. IM- 
PERVITE Rupture Disks are standard 
for 150% flanges, temperature to 300° 
F., 5° accuracy, diameters from 2” to 
12”. Specials are furnished to 30” 
diameter, to 250 psi burst, to 700° FP, 
temperature 


ALL IMPERVITE EQUIPMENT IS PRODUCED 

COMPLETELY WITHIN THE FALLS INDUSTRIES 

ORGANIZATION UNDER THE CLOSE CONTROL 
OF CHEMICAL ENGINEERS 


SEND INFORMATION ON: 
CROSS BORE PUMPING X.CHANGERS 
CUBICAL Pipe & FITTINGS 
& SHELL VALVES 
CASCADE COOLERS Towers 
HCL ABSOREERS PLATE HEATERS 

SAYOWET HEATERS 


“Phone, CHurchill 68-5357 
Teletype, Solon 0-720... 


INDUSTRIAL NEWS 


PULLMAN TO PRODUCE 
POLYOLEFINS BY NEW 
PHILLIPS PROCESS 


License agreement signed, pro- 
duction expected by late 1957 
or early 1958, production of 


polypropylene possible. 


Designed to continue Pullman's policy 
of diversification, the new 
with Phillips will broaden the base of 
Pullman's subsidiary, M. W. Kellogg, 
in the plastics field. 

The Phillips polyolefin process differs 
from’ most in commercial use in that it 


agreement 


employs an entirely new type of catalyst 
Perhaps most important is that the new 
process produces not only the rapidly 
expanding low-pressure polyethylene, 
but copolymer mixtures of olefins and 
polypropylene, on Phillips re 
cently took out Pullman ex 
pects to investigate the development of 


which 
a patent 
a whole new from 
olefins, as well as produce the new type 


spectrum of resin 


polyethylene. 

Among the outstanding advantages of 
low pressure polyethylene that induced 
Pullman to enter the field is the fact 
that it can be heated to sterilization tem 
peratures without deformation. Others 
are its higher tensile strength, greater 
rigidity and higher impact strength 


A new engineering and pilot pro- 
duction building at Towanda, Pa., is 
in the planning stage at Sylvania. Being 
built for the company’s Tungsten and 
Chemical Division, it is designed to 
meet the requirements of the Division’s 
expanded activity in the field of semi- 
conductors, phosphors, chemicals, and 
metallurgical products. 


Three new plants for the production 
of industrial gases are scheduled for 
completion this year by Air Reduction 
Company. To be located at Chicago 
and Alton, Ill, and Calvert City, Ky., 
the plants are part of a $16 million 
expansion program planned for 1956. 0 


A $1,500,000 Chemistry Research 
building is part of a new $5 million 
building program recently announced by 
Armour Research Foundation of Illinois 
Inst. of Technology. 0 


A multi-million-dollar expansion pro- 
gram is underway at the Bonnie 
phosphate plant of International Min- 
erals and Chemical Corp., Bartow, 
Fla. When the expansion is completed 
the Bonnie plant will be able to pro- 
duce 500,000 tons of product, primarily 
triple superphosphate and feed grade 


dicalcium phosphate O 


DISKS macnineo components 31911 Aurora Road Solon, Ohio 
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EXTRACTION PLANT 


A short, 
TOURS COUNTRY OVERHEARD short story- 
British engineering firm sends —— reading time 
scaled-down operating model of | ON A PLANT ee. | 53 seconds 
new extraction plant on motor : 
tour of American industrial plants. 


Now touring the country towing a 


Y%-size model of the new Bentall Ex- 
tric**-n Plant are two officials of E. H 
Bentall & Co., Ltd., Maldon, England. 
Plans include visiting drug, chemical, 


essential oils, paint, leather and food 


industry plants, for which the extractor 


is particularly adapted 


Bentall claims that the machine uses 


only some two-thirds the horsepower 


normally required by continuous worm 


presses now operating. The machine 


operates on the worm expellor principle, 


is especially valuable for extracting oils 


and fats, reducing drying and transport 


costs by expelling moisture from almost 


any substance 
Costing $5,600 at the factory in Eng- 
land, the unit was originally. designed 


for agricultural product use, has been 


expanded into the industrial field Harvey Dale sells—advertising 


space. He's no production man, but 
he gets around, picking up facts 
that help him sell 


ha: 


No actual construction has been au- 
thorized, but a study is underway 
by Du Pont to determine whether or Harvey is neither buyer nor seller of production 

not a new plant capable of producing equipment. He's just interested. Maybe shop men explain 
35 million pounds annually of heavy 


things to him differently because he hasn't got an ax to 
aenier nyion art maustriz use 

should be grind. Or maybe he hears things differently because his 
ry mind isn't cluttered with product details 


mond, \ a., Site 


Anyway, he told us about a Simpson Mix-Muller installation 
he had seen on a recent plant tour: “The Plant Engineer 
was crazy about bottom discharge” he said, adding that 
his shop friend had explained: “The new Mix-Muller takes 


A new unit to produce vinyl esters in 
commercial quantities is now on stream 
at Carbide and Carbon Chemical’s 
Niagara Falls, N. Y., plant. Culmina 
tion of four years’ development work, | up less space, discharges faster and with less ‘commotion’ 
than the unit it replaced—because you just open the door 


the unit will produce tank car quantities 


of vinyl propionate, vinyl butyrate and and the plows do the work.” 
vinyl 2-ethylhexoate 


You know, the Simpson Mix-Muller has been equipped 


Small volume shipments of methyl | with bottom discharge for 40 years. It's the only muller 
mercaptan can now be handled at Pan where the plows and muller do the work while the heavy 
American Chemical Corp.'s new multi crib and the pay load remain stationary. It's so basic 


million-pound plant 


a fact with us that we think we let Harvey's production 
friend take it for granted' 


If you mix dry or semi solid 

materials you can't afford to take 

| basic mizing principles for granted either 

| Why not write for your Handbook 
on Mulling today? and remember 


BITING 1S OUR BUSINESS — OUR PRINCIPAL BUSINESS SINCE 


SIMPSON M/X-MULLER’ DIVISION 


NATIONAL ENGINEERING CO 
652 Machinery Hall Building 
Chicago 6, Illinois 


Finishing touches ore now being put on the new 
fluid catalytic crocking unit ond gas recovery 


facility ot Gulf Oil's Port Arthur, Tex., refinery 
by M. W. Kellogg. The new installation has a | jl oo 
daily capacity of nearly 70,000 bbls owe" ‘ 


Vol. 52, No. 3 


( 
| 
Pe Chemical Engineering Progress Page 83 


Exchangers of this design 


product stream. 


Since 1915 


contain a movable baffle assembly that 
serves as a scraper mechanism to prevent 
fouling of the heating or cooling tubes. 
All scraped material is carried out with the 


Paracoil’s skill to do comes of doing 


DOWN TIME 


where tube fouling is present 


the Panacoil self-cleaning 


heat exchanger 


eliminates all down time for cleaning. In addition the continuous 
action of the baffles permits the exchanger to always function at its maximum 
rate of heat transfer, which on an overall cost basis makes this Paracoil ex- 
changer, dollar for dollar, the most economical buy in the industry. 


wh 


10: 


This specialized design is typical of the ability of Paracoil engi- 
neers to solve varied heat exchanger problems. You may have a need for its 
application in your plant, We're as handy as your phone or mail box. 


DAVIS ENGINEERING coronation 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. + 1064 EAST GRAND ST., ELIZABETH 4, NEW JERSEY 


Since 1915 
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INDUSTRIAL NEWS 


PENTAERYTHRITOL EXPAN- 
SION TO USE NEW PROCESS 


Construction is underway on new 
Heyden Chemical plant at Fords, 
N. J., production scheduled for 
March, 1957. 


Heyden’s fourth major pentaerythritol 
expansion since 1939, the new plant will 
produce 25 million pounds per year, is 


be ing erec ted adjacent to the company’s 
present plant at Fords which produces 
formaldehyde and other organic chemi- 


| cal Reason for location: availability 


of raw materials and near principle con- 
suming markets. 

Main feature of the new process to be 
used in the plant is its complete flexi- 
bility in producing any grade or type 
of pentaerythritol. This is an important 
factor today in the rapidly expanding 
and highly diversified market for the 
product. Years of intensive laboratory, 
pilot plant, and field work have gone 
into the development of the process spe- 
cifically to gain this flexibility. At the 
same time the new process assures high 
quality and uniformity in each grade 
and type. 


Recent expansion of manufacturing 
facilities at the Huntington, Ind., plant 
of Baldwin-Hill, includes newly de- 
signed equipment for making mineral 
wool felts having greater densities than 


| those commonly produced up to now. 


Capable of compressing a 30-inch 
thickness of loose mineral wool to 2 
inches, the new machines will produce 
improved thermal insulating materials 
for industrial and home use O 


Erection of a plant for the produc- 
tion of low-pressure polyethylene in 
Brazil has been authorized jointly by 
W. R. Grace and Farbwerke-Hoechst, 
A.G., Frankfurt am Main, Germany. 
This is another step in the plans of 
the two companies to develop a full line 
of essential chemicals in Brazil O 


A new tall oil plant will be built by 
Rayonier at its chemical cellulose op- 
eration at Jesup, Ga O 


| Biochemical Procedures, Beverly 
| Hills, Calif., is the new West Coast 


Laboratory of Foster D. Snell, New 


York 


If the outcome of present studies is 


| encouraging, Du Pont may build a 


new 40-million-pound per year “Orlon” 
acrylic fiber plant at Waynesboro, Va. 
Chis would bring the company’s “Orlon” 


production up to 100 million por ‘= 
per year 


March, 1956 


MORE 
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CHEMICAL INDUSTRY LEADS 
BASIC RESEARCH, SCIENTIFIC 
EMPLOYMENT 


National Science Foundation re- 
port shows chemical industry far 
out in front in the magnitude 
of its basic research program, 
shows industry also leading in 
number of scientists employed. 


BALL JOINTS 


Estimated at $38 million, the basic re 


earch cost tor the chemical industry 


represented 2 of the total expend 


ture tor basic research by all industry 
in 1953 Ir the chemical in 


dustry also leads in the percentage of 


total research cost pent on basic re 


search with a figure of 10% 


The chemical industry also leads in 


the number of scientists and engineers 


employed. In January, 1954, there were 


62,/00 scientists and engineers in the 


industry, or one out of 12 of the total 


chemical employment Of these, the 


large t number 26.000 were engineers 


Phe second largest number, 23.400. were 


chemist 


ONTAS 


TO Mi 


) METAL 


Initial buildings in a new chemical 
research center to be built by Spencer 


Chemical near Kansas City, will be 


1 main chemical research laboratory, 


i process development pilot plant, and 


an) experimental greenhouse. Fifty to 


65 engineers and chemists will be ini 


tially emploved at the new center 


construction, American 


Now 


Cyanamid’s new 200,000 ton per year e ° e 
triple superphosphate plant at Brewster Unloading Sulfuric Acid 


Fla., will be completed in mid-1957 


Bids will be taken early this spring from Ohio River Barges 


for the construction of a new “L 

shaped engineering building for the 

lrane Co, La Crosse, Wis J Major producers of chemicals recommend use of Barco 
Flexible Ball Joints and steel pipe when movable lines 
are needed for loading or unloading sulfuric, nitric, and 


under 


U. S. Rubber expects to spend some 
$36 million for new plants and equip 
ment in 195¢ other acids. This is why Weirton Steel Co. uses 4’ 


malleable iron Barco flanged joints, with chemically inert 
No. 11 CT gaskets, for a sulfuric acid unloading dock on 
the Ohio River. The upper picture shows the 3-joint (see 
arrows) unloading line from permanent pump barge to 
to the incoming acid barge. The smaller inset photo, at 


left, shows the 4-joint line from pump barge to shore. 
This line may move as much as 30 feet up and down, 


depending on river level. 


On this use Barco joints last for years, as contrasted 
with hose life of weeks or months. For recommendations, 


A sign of the rapid recovery of the French see our nearest representative or write. 
petrochemical industry is the new 30 million 


dollar expansion program for Naphtachimie’s 

ethylene oxide plont in Lovera, France. Here, 

Dr. Pierre Rube (3d from left), head of Naphta- y A R Cc o 

chimie, signs the design and engineering con- sd 
tract for the new installation with Scientific 


560D Hough Street 7 Barrington, Illinois 


Design Co., inc 
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A TYPICAL DURALOY 
HIGH ALLOY CASTING 


This casting is 18-8, destined for use under quite corrosive 
conditions. It's typical of the work done in our modern 
foundry for both manufacturers who need high alloy cast- 
ings for their equipment and for plant operators who need 
castings to meet a corrosion problem, a high temperature 
problem or a combination of both, with or without abrasion 
as a contributing factor 


We here at Duraloy now offer several distinctly different 
kinds of castings, all in the corrosion-resisting, heat-resist- 
ing or abrasion-resisting class and each kind offering 
certain distinct advantages: 


static sand castings 
centrifugal castings 
shell molded castings 


Shell molding offers great economy in the casting of small 
pieces on a large mass production basis, 


Bring your high alloy casting problem to Duraloy both for 
recommendations as to the best alloying combination and 
for foundry services in casting and finishing the piece. Our 
recommendations and service are backed up by more than 
thirty years high alloy casting experience, 
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NUCLEAR NEWS 


FURTHER DETAILS ON 
GETTING INTO NUCLEAR 
FUELS REPROCESSING 


The following is taken from remarks 
by W. Kenneth Davis, Director of the 
Division of Reactor Development, AEC, 
at the Second Power Reactor Fuel 
Processing Symposium, Idaho Falls, 
Idaho, January 18-20. 


The program which the AEC has de- 
veloped for encouraging the industrial 
processing of irradiated fuels from pri- 
vately-owned reactors is briefly as fol 
lows: 

All available AEC technology on 
chemical processing will be made avail 
able to industry, through appropriate 
means such as reports, seminars, and 
plant visits in accordance with access 
permit regulations 

A description of the types and 
amounts of miscellaneous irradiated 
fuels expected to be available in the 
foreseeable future from certain AEC 
reactors, from military reactors, from 
privately-owned research reactors and 
from foreign sources, will be made 
available. (Now classified.) 

The Metal Recovery Plant at Oak 
Ridge and the Idaho Chemical Process- 
ing Plant were built primarily for de 
velopmental purposes and for the recov- 
ery of source and special nuclear ma 
terials from government reactor fuels 
and the AEC would prefer not to em- 
ploy them as service facilities for proc 
essing fuels from the atomic power 
industry. 

The AEC will consider making avail 
able to industry for set periods of time 
certain fuels for processing, including 
fuels from: Materials Testing Reactor 
Experimental Breeder Reactor No. 1, 
Submarine Thermal Reactor Mark I, 
Submarine Advanced Reactor, Large 
Ship Reactor, Submarine Intermediate 
Reactor Mark A, Bulk Shielding Re- 
actor, Pressurized Water Reactor, So- 
dium Reactor Experiment, Experimen- 
tal Breeder Reactor No. 2, Experimen- 
tal Boiling Water Reactor, Army Pack- 
age Power Reactor, Engineering Test 
Reactor, Homogeneous Reactor Experi- 
ment No. 2, X-10 reactor at Oak Ridge 
National Laboratory, Brookhaven Na- 
tional Laboratory reactor, Submarine 
Thermal Reactor Mark Ii, Submarine 
Intermediate Reactor Mark B, Submar- 
ine Advanced Reactor and Large Ship 
Reactor, university, institutional and in- 
dustrial research reactors, and foreign 
reactors. 

The AEC will permit the use of its 
facilities by industry for development 
work and other related purposes, with 
full cost of such use to be recovered by 
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AE( 


use ot 


the (Patent provisions to cover 
the such AEC-owned facilities 
would be incorporated in such an ar- 
rangement. ) 

The AEC will invite proposals from 
industry (in about 12 to 18 months) for 
the design, construction, and operation 
of chemical processing plants capable of 
processing one or more of the fuel types 
which will be employed in projected li 
censed power 
quantities of AEC irradiated materials 


reactors, plus limited 
Industry would be advised to include in 
these proposals a description of their 
plans for development 
facilities, staff and program. The AEC 
fuel types and the 
duration of the proposed contract with 
the AEC, and the prices at which they 

ergy Commission would be specified in 


each proposal 


research and 


quantities desired 


will be processed for the Atomik 


of Pr 


Industry proposals will be evaluated 
by the AEC in relation to the following 
general criteria, which 


part of the original invitation: 


will be made a 


This will 
versatility of 


1. Advancement of the ort include 
consideration of 
plant for a wide range of fuel types, and de 
velopment program proposed for both before 
and after plant start-up. 


2. Prices: Prices for processing AEC fuels will be 


the economics, 


evaluated against those of all other proposals 
for processing the same fuels, and must not ex 
coed the fair value of the services performed 
Prices will be compared with the full cost of 
performing the same services in AEC facilities 
3. Capacity and start-up date of plont: Prefer- 
ence will be shown plants with early start-up 
dates. 

4. Responsibility for disposal of wastes: The 
manner in which the waste disposal problem will 
be handled and plans for development of 
methods will be of major importance. 

5. Agreement with private reactor operators 
needed; no proposal will be considered which 
does not involve the processing of fuel from at 
least one licensed power reactor. 


aA 


t of project 


6. Assurance og 


Qvestions and Answers 


Many questions have been raised on 


the chemical processing program of 
which a few, with ramifications, are 
covered below: 

Question 1. What does the AEC 


Reactor Development Division consider to 
be a reasonable price for fuel processing ? 

Answer 1. The cost of each segment 
of the power reactor cycle has to be 
brought down to a level which will permit 
the production of economic power 
overall basis. The Division has been using 
a target figure of 2 to 3 mills/kwh for 
total fuel costs. This cost includes fab 
rication, burnup and degradation, process 


on an 


(Continued on page 88) 


Vol. 52, No. 3 


THis Coesalile “NATIONAL” EXTRUDER 


is designed to economically extrude a wide variety of materials, many of 


which could not previously be processed by this method, and to assure 


the extruded material of better form for subsequent handling 


The extruding operation incorporates a ‘‘ National’’-developed wiping 


motion that leaves the material less compact ready for quicker, more 


Machines can be arranged for continuous tray loading, 
either in full-width load 


of 


extrusion are regulated by speed of rotor and pneumatic loading of ram 


ANY SIZE or CAPACITY ‘*National’’ Pre-Form Extruders are 


available in any required size or capacity, and in any metal called for by 
specific conditions. They 
which distinguish all ‘*‘ National’’ Dryers 


efficient drying 
or for feeding to a continuous apron dryer 


or to reciprocating spreader to wider apron. Variations in rate 


are built to the same quality specifications 


your guarantee of long 


trouble-free service 


“National” 


truder can undoubt 


YING MACHINERY CO. 


ediy be adapted to 


THE 


your particular re ~ LEWIGH AVENUE and HANCOCK STREET 
quirements. Consul PHILADELPHIA 33, PENNA. 
tation invited, 

without obligation New England Agent; JONES & HUNT INC., Gloucester, Moss 


Cable Address: “NADRYMA”—W. U. Code 
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' WORM GEAR 
REDUCERS 


..a type and 
size for any 
requirement 


Single and Double Reductions are available 
in Horizontal Right Angle type with output 
shaft either above or below the worm shoft. 
These units may be had for vertical drives 
with output shoft extended either up or 
down, Reduction ratios range from 7'% to 
60:1 and in horsepowers from 081 to 
262.89, 

Philadelphia Worm Geor Reducers are 
built to provide efficient and dependable 
power transmission under the most rigorous 
ond severe conditions. 

For detailed information write for Cata- 
log WG-5! 


) HILADELPHIA 


INCORPORATED 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA, 
CHICAGO + HOUSTON LYNCHBURG, Va 
BALTIMORE CLEVELAND 
Gear & Corp. 
Speed Reducers LimTorque Valve 
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BE 


ing, waste disposal, all losses and finally all 
inventory charges. It is somewhat arbi 
trary to assign a figure on chemical prox 


but we have been using 
to | 


essing at this time 
a target value of approximately 


mill/kwh for processing. This would in 
clude such costs as inventory during pro« 
essing, processing losses, waste disposal 


conversion to metal and shipping costs of 
fuel elements as well as recovered product 


For the AEC fuels which you might pro 
ess, your charge must not exceed the fair 
value of the services performed. 


Question 2. What are the AEC fuel 
processing costs 
Answer 2. The AEC’s preliminary esti 


fuels from 
proposals 
Washington 
be obtained 
from the 
S. AEC, 


costs lor 
private power 
have been made available in 
Document No. 403 which may 
by appropriately-clear people 
Technical Information Service, U. 


mates ol processing 


several reactor 


P. O. Box 1001, Oak Ridge, Tennessee 
Ouestion 3 Will spent fuels from 
operational military reactors be available 


and what contractual arrangements would 
be made 

Answer 3. Although fuel processing 
requirements for a single military reactor 
are generally rather small, the large num 
ber of such reactors which are expected 
to be in operation ultimately will give a 
significant processing load. The exact siz« 


of this future load is not known to the 
AFC The AEC considers it desirable 
that industry be given an opportunity to 


process these fuels. Proposals may include 
the furnishing processing for 
these fuels and this portion of the proposal 
may be considered by the AEC, jointly by 
the AEC and the Department of Defense, 
or singly by the Department of Defense 

Question 4. What are the quantities 
of AEC fuels that will be made available 
and for what period of time? 

inswer 4. A summary of projected 
AEC fuel loads has been prepared, class 
ified as Secret Restricted Data. It will be 
made available to appropriately-cleared per 
sons upon written request 

Ouestion § What is the 


ot services 


story on in 


ventory or wuse-charge during chemical 
processing 
Inswer The 4% inventory charge to 


the licensee will be in effect from the time 
the material is diverted from AEC chan 
nels until it is returned to AEC channels 
in suitable form and will therefore be in 
effect during processing. There will be no 
inventory charge for fuels from those 
private reactor projects in which the Com 
mission waives the wuse-charge nor on 
(Government fuels processed in the private 
facilities if the recovered special nuclear 
materials are returned in prescribed periods 
ot time 
Ouestion 6. What about responsibility 
for waste disposal from private processing 
plants? 

inswer 6. The private processor should 
be completely responsible for the long-term 
storage of wastes on his plant site and any 


release of radioactive wastes from his | lant 


The AEC does not desire to accept any 
such wastes for permanent storage on 
AEC sites 


Question 7, Who will own the fission 
products in the wastes? 

Answer 7. Ownership of the fission 
products from private power reactor fuels 
will be a matter negotiation between 
the private power reactor owner and the 


ot 
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BLOW COST LIGHTING 


| for Gages, Rotameters,etc. 


with JERGUSON 


Explosion-Proof 


GAGE ILLUMINATORS 


UNDERWRITERS’ 
LABORATORIES 


APPROVED 


OU get even, no glare, Low 

Cost Lighting with Jerguson 
Illuminators the improved il- 
luminators that are unexcelled for 
gages, They give 
you ideal illumination with safety 

. and make possible faster, easier, 
accurate reading. 


Single Section Jereuson 
IMuminator dlustrated 
(also made in double section) 


rotameters, etc. 


Jerguson Illuminators use the 
principle of solid wedge lighting to 
give you clear, even lighting, with- 
out bright spots. Light flows through 
the plastic 
oi A single bulb gives you 

| better illumination at a cost so low 
that savings quickly pay for the 
illuminator. 


wedge and is reflected 


Jerguson Illuminators are ap- 
proved by Underwriters’ Labora- 
tories and are built in accordance 
with their Standard for Electric 
Lighting Fixtures for use in hazard- 
_ous locations for Class 1, Group D 
Services. Made in a variety of sizes; 
also available in a non-explosion 
proof model. 


Investigate Today. Write for Data 


Unit on Jerguson llumimators 


Cares and Valocs for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 

Offices in Mejor Cities 


Jerguson Tres Goge & Votive Co., Lid., London, Eng. 
Pétrole Service, Poris, Fronce 
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processor. Industry may want to consider 
the feasibility of recovering the valuable 
fission products for sales purposes in order 
to reflect a lower fuel processing cost 
Any arrangements for transter of owner 
ship of such fission products would be a 
matter for negotiation. In any event the 


processor will be required to have a 
heense to receive and to own this material Hd Y D R O C A 4 B O N R E S | N S 
What t 


Cuestion will he account 


almlity procedures and requirements tor 


private processors 
inswer & Sections 70.51 through 70.54 


heensee shall keep records and make those 


records available to the Commission for 


mspection upor reasonable notice No 
attempt will be made by the AEC to pre 
scribe any internal accountability proce 


dures or records for a licensee. However 
it is planned by the AEC to institute a 
reporting and transfer system. By these 
means the AEC will be able to ensure that 
recipients, where required, have been proy 


erly licensed and will also obtain knowl 


edge ot the location ot it material 

Licensees will have a means of advising 

AEC of quantitic ot me material pre 

luced, burned, or otherwise lisposed of m Floor tile 
wder that an appropriate adjustment of — 


responsibility can be effected 
Ouestion 9 What will be the patent Wire covering 
rights? 
inswer 9. Insofar as the private pro 
essor merely desires access to classified 
information, this access may be obtained 


under the regulations for “Access to 
Restricted Data,” Part 25, Title 10, Code 
of Federal Regulations. Under proposed 
reguiations now under review the Com K 
mission would waive (1) its rights i } 


inventions or discoveries made or con 


ceived as a result of acce to Contidential 
Restricted Data and (2) its rights, ex 
cept to an irrevocable, royalty-free, non 


icense for governmental purposes 


exclusive 


If you compound rubber it will pay you to investigate low 


in mventions or discover made or con 


ceived as a result of cee t cret cost PANAREZ hydrocarbon resins These softeners are 
Restricted Data. The permittee will waive 
claims for damage resulting from secre available in any color from Barrett No. 1 to 15, and soften 


orders. If the use of AEC-owned facilitic ing point from 40° F to 300° F. They are supplied in flaked 
is involved, a patent provision to cover 

the use of such AEC-owned facilities would or solid form 

be incorporated The appropriateness of a 

provision as respect the processing i 


Compounds containing Panarez resing show IMPROVED 
nature and scope of financial and othe: COLOR AND COLOR STABILITY .. . IMPROVED EX 
urrangements involved in the processing TRUDABILITY . . . IMPROVED FLEX CRACK PER 
of such fuels ; FORMANCE and ABRASION RESISTANCE .. . IM 

Question 10. In the case of suctens PROVED OZONE RESISTANCE .. . IMPROVED TEAR 


fuels woulc, he dependent upon the 


reactors there 1 1 definite procedure by 
which the Atomic Fnrergy Commissior RESISTANCE, TENSILE STRENGTH and ELONGA 
resolves the nuclear safety problems. How TION, 
is this to be handled for the case of 
chemical processing plant | 

inswer 10. Refore any private industry No hange in compounding technique t@ required when 
may legally engage in the chemi il process switching to Panare reain 
me of sper ial nuclear materials in their 
own facility, they must obtain a_ license 
from the AF( Prior to i ance of such For confidential information about how thes 

license } 1! fulfil he 
tne ‘ li the low cost resine might be helpful in your 
requirements of regulations 

business, writs us telling the intended 


Ouestion I] Will privat industry he - 
permitted to construct a processing plant appleation ra . Da 


and/or a fission product recovery plant on 


ine r ji The Commission has not 


considered this on a policy basis If 


however, the Commission authorized the PAN AMERI 


location of a private pr ‘ ing plant n 7 
ome f its sites, full responsibility for the cor,R fP 


long term storage of the wastes should still 555 FIRTH AVENUE NEW YORK 17.N¥ 
he retained |} the private proce or sth 


ject to the regulations governing th PANAREZ PANAPOL PANASOL 
individual AEC site nstruction of Hydrocarbon resins Hydrocarbon drying oils =Aromatic solvents 
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GRATING 
WALKWAY & 
HANDRAILING 


A typical installation frequently 
used in the petroleum industry. 


See us also for: 
Pressure Vessels ¢ Storage & Processing Tanks 
Heat Exchangers * Towers ¢ Gratings 


Our pressure vessels and tanks sre designed and built to 
comply with the requirements of the ASME code and we 
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WASHINGTON ALUMINUM CO., Inc. 
BALTIMORE 29, MD. ©@ ARBUTUS 2700 
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BOSTON: Liberty 2-7917 NEW ORLEANS: Raymond 9744 
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This PVC piping — 
with injection molded 
fittings —lasts and lasts 


At this plant, unplasticized PVC piping handles sulfuric, nitric, 
muriatic, phosphoric, and acetic acids. Pressures range to 100 
psi. This PVC piping, using Tube Turns Plastics injection 
molded PVC fittings, has been in service for months, shows 
no signs of deterioration, Yet the metal and alloy metal piping 
it replaced failed at 5 to 12 months intervals from corrosive 
action. Cut your maintenance — eliminate shucdowns and 
hazards. Write for free booklet describing properties of 
unplasticized PVC fittings and flanges. Tube Turns Plastics, Inc., 
Dept. ?B-3, 2929 Magazine Screet, Louisville 11, Kentucky. 


’ TUBE TURNS PLASTICS, INC. 


Lovisville 11, Kentucky 
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a fission product recovery plant on an AEC 
site, such as Hanford, Savannah River, or 
the National Reactor Testing Station for 
the specific purpose of recovering fission 
products from Commission wastes ts one 
that would deserve serious consideration 
by the Commission. If private industry 
desires to explore this further and would 
like to procure some high level wastes for 
developmental purposes, they should re- 
quest of the AEC that samples or working 
size lots of our high level wastes be made 
available to them 

Question 12. What will be the various 
forms which the AEC will accept for re 
turned special nuclear materials? 

Answer 12. The Commission has estab- 
lished guaranteed prices to be paid licensees 
for the production of special nuclear ma- 
terials delivered to the AEC before July 1, 
1962. These prices will be made available 
to properly cleared persons. The complete 
specifications for these materials are 
classified and will be made available upon 
request to properly-cleared access permit 
holders. If the material received does not 
meet these specifications, such costs as 
are required to convert it to AEC specifica- 
tions will be borne by the licensee. 

Question 13. Does the Commission in- 
tend to pursue further the improvements 
of existing techniques and the development 
of new and more economical techniques for 
processing fuels from private and AEC 
reactors? Will the Commission finance 
any such work by the private processor? 

Answer 13. The Commission recognizes 
that continued processing development 
work is required for AEC, military and 
private power reactor fuels. Our policy 
is to develop the technology for fuel proc 
essing so that industry can make the full 
scale applications. The Commission may 
consider proposals by industry for develop 
ment work on new processes and equip 
ment 

Question 14. Will employees working 
for the private chemical processor require 
“L” or “Q” clearances? 

Answer 14. The clearance requirement 
is dependent upon the type of classified 
information required by each individual 
in the performance of his work 


Additional questions can be answered 
by referring to the AEC’s regulations 
which have been published in the Fed- 
eral Register. Some of these have re- 
cently become effective and others will 
be promulgated soon in the Federal 
Register. Copies of both the effective 
and the draft regulations can be ob- 
tained by writing the Division of Civil- 
ian Application, U. S. Atomic Energy 
Commission, Washington 25, D. C. 

The chemical processing of irradiated 
fuel from private power reactors is a 
tremendous challenge for industry and 
one that can best be met by industry 
What is now a costly waste problem 
to the AEC may be an untapped source 
of profit to industry. The potentials of 
sterilizing food, promotion of chemical 
reactions, packaged power sources, 
medical and industrial tools are also in 
Pandora's box, but there are many more 
compartments to be explored. 
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PULVERIZING 


OWNERSHIP AND REGULATIONS 

Private ownership should be explored, 
a “practical value” determined, and uni 
1orm Federal-State regulations for 


safety and health be evolved 
FINANCIAL accept this offer by 
Priorities for military vs. peaceful Schutz- O ‘Neill for a 


projects should be determined, charges 
for fuels for “demonstration” and other 


purposes be waived; free market for & 
uranium should be an objective; AEC 


should sell radioisotopes at 20% of cost; 
; OF YOUR MATERIAL SAMPLE 


guaranteed price schedule for produc- 
tion of specific materials be declassified. Without obligation to you, we'll grind a sample of your ma- 
terial in our Pilot plant, using a production model Schutz- 
PATENTS O'Neill Superfine Pulverizer. This is a bonafide, no-strings 
offer to demonstrate to you the versatility, particle size range 


\ ssues si 4 sid- 
many _ toon howld be reconsid and capacity of Schutz-O' Neill Pulverizers. Write us for details. 


ered: AEC should announce is com 
plete interpretation of patent provisions OUR ENGINEERING TEST REPORT together with your pro- 
cessed product will be returned to you giving exact data and 
recommended Schutz-O' Neill 

equipment, methods and mill plans 

for your process application. 


relating to private development and 
Government intentions not to file for its 
patent rights in foreign countries should 


be made known to inventors who might 
wish to file for such rights SCHUTZ-O'NEILL 
PILOT PLANT 
GOVERNMENT ORGANIZATION uses a standard 

The AEC should provide cone en el 16° Superfine 
trated authority with responsibility for Pulverizer, which 
defining objectives of research & devel- provides up to 
opment. Other parts of Executive 100 different pul- 

verizing set-ups 
Branch should develop own organizations with a grinding 
relating to atomic energy. Joint Com- range from 40 
should continue to serve the mesh to 5 mic- 
rons. 


muttee 
Congress, should make whatever adjust- 


ments and clarifications in the law as 


leemed necessary. 


SECRECY 


This aspect was reported on and dis 


ULTRAFINE GRINDING WITH CONTROLLED PARTICLE SIZE RANGE 


You'll find Schutz-O' Neill Superfine Pulverizers best for 
ultrafine grinding with controlled particle size dis- 

tribution — yet their versatility also makes them adapt- 
page 43-F able to the complete grinding range from coarse to 
ultrafine 


cussed in detail in the February issue 
of C.E.P., under “Opinion & Comment,’ 


Many heat sensitive products can be safely pulver- 
ized, because the grinding principle of impact with 
Tell us your milling requirement — air attrition embodied in Schutz-O'Neill design 
fineness, uniformity, increased out- keeps product temperatures down and helps 
pvt, lower cost—send us a sample control uniformity 

of the stock you want to pulverize, 

state fineness and capacity de- Typical Schutz-O' Neill applications are in the 
sired, or send for Schutz-O'Neill paint industry; major cocoa powder, sugar, 

. spice and pharmaceutical manufacturers ; proc- 
essors of emulsifier gums, resin, plastic and 
seaweed extract powders and a great number 

of others. From 62 years of continuous 


Damage was estimoted in excess of $500,000 in 
the early-morning explosive ten-clarm fire that manufacturing and field experience, Schutz- 


completely destroyed the offices and plont of O'Neill may already have the answer to 
Baltimore Aircoil Co ‘ your problem. Superfine Pulverizers are 
Working night and day since the fire, the made in six sizes ranging from 7'4 to 125 
company has now arranged to begin production horsepower with grinding chambers 12° 
of its new line of cooling towers and evapora- to 28” in diameter 
tive condensers almost diately, a completely PUL VERIZERS 
modern new plant is expected to be on- aan GRANULATORS 
in July of this yeor ; ROLLER MALS 
in the meantime, since the warehouse wos 


not d ged, the company is filling some ovt- SurTeRs 
standing orders from its stock 339 Portland Avenve * Minneapolis 15, Minnesota WAM 
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A Basic Systematic Ap 
proach to the Analysis and 
Design of Control Systems 
From the Chemical Engqi- 
neering Viewpoint. 


AUTOMATIC 
PROCESS 


CONTROL 
FOR CHEMICAL ENGINEERS 


By 
NOKMAN 

H 
CEAGLSKE 


University 


ot 


Minnesota 


| | ERE is a well-rounded source of 
nformation on automatic control, a 
topic of ever-increasing importance in 


modern chemical processing 


The basic mathematical principles of 
process control are presented m an 
elemeniary manner, using familiar 
terminology. The author then applies 
these principles to a number of simple 
control systems, The result is a con 
ise, practical and = authoritative 
source of background material for 
every chemical engineer, as well as 
every reader interested in the opera 


tron and design of automatic systems 


\mong the subjects presented are 
Control Systems; Derivation of Equa 
tions olutions by the Standard 
Methods of Differential Equations; 
Transient Analysis of Control Sys 
tema; Frequency Response of Con 
trol Systems; and The Analysis of 


Simple Control Systems 


228 pages taf illus 


Mail This Coupon TODAY 
for Your ON-APPROVAL Copies 


JOHN WILEY & SONS, Inc CP-36 
440 Fourth Avenue, New York 16, N. Y. 
Vleane send me AUTOMATIC 
PROCESS CONTROL FOR CHEM 
ICAL ENGINEERS to read and ex 
amine ON APPROVAIT In 10 days 
| will return the book and owe noth 
ng, or will remit §¢ plus postage 


NAMI 

ADDR 

STATI 

( ) SAVE POSTAGE! Check here 
if you ENCLOSE payment, in which 


case we pay postage Dame return 
privilege, of course. 


FUTURE MEETINGS and Symposia of the Institute 


NEW ORLEANS 


See pages 52 and 54 of this issue 
complete New Orleans Program 


MEETINGS SYMPOSIA 


@ PITTSBURGH, PA. 
Sept. 9-12, 1956. Wm. Penn Hotei. 
TECHNICAL PROGRAM CHAIRMAN: Carl C. 


| Monrad, Carnegie institute of Technology, Pitts- 


burgh, Pa. 

Mixing 
CHAIRMAN: J. H. Rushton, Dept. of Chem. Eng., 
Purdue U., Lafayette, Ind. 


Distillation Computation Methods 


CHAIRMAN: Wayne C. Edmister, California Res. 
Corp., Richmond, Calif. 


Operations Research 
CHAIRMAN: George D. Creelman, M. A. Hanne 
Co., 1300 Leader Bidg., Cleveland 14, Ohio. 
Case studies showing « wide veriety of 
methods and techniques in applications of 
operations research in chemical engineering. 


Explosions in Chemical Engineering 
CHAIRMAN: G. H. Damon, 366 Ashland Ave., 
Pittsburgh 28, Pa. 

Symposium on gas and dust explosions. 


Unit Operations in Nuclear Engineering 
CHAIRMAN: George Sege, General Electric Co., 
2155 So. First St., San Jose, Calif. 

How a basic training in chemical engineering 

fits into the work involved in the field of 

nuclear engineering, discussing results of unit 

operations researches done in conjunction with 
atomic energy projects 

General Papers 

Deadline—May 11, 1956 


@ ANNUAL—BOSTON, MASS. 

Dec. 9-12, 1956. Hotel Statler. 

TECHNICAL PROGRAM CHAIRMAN: W. C. Rous 
seau, Badger Mfg. Co., 230 Bent St., Cam- 
bridge 41, Mass. 


Extraction of Hydrocarbons for Chemical Use 
from Pipeline Gases 


CHAIRMAN: E. E. Frye, J. F. Pritchard & Co., 
210 W. 10th, Kansas City 5, Mo. 
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MEETINGS SYMPOSIA 


Filtration 


CHAIRMAN: F. M. Tiller, U. of Houston, Cullen 
Boulevard, Houston 4, Tex. 


The flow of liquids through compressible media, 
with experimental and theoretical papers 


low Temperature Techniques 
CHAIRMAN: Clyde McKinley, Air Products Inc, 
Allentown, Pa. 


The Sales Engineer in Chemical Engineering 
CHAIRMEN: W. E. Hesler, Swenson Evaporator 
Co., 30 Church St, N.Y.C. 7; E. D. Kane, 
Cuno Eng. Corp., S. Vine St., Meriden, Conn 


Three Panels: “Introducing Mr. Chemical Sales 
Engineer,” “Training the Chemical Sales Engi- 
neer,” “Performance Yardstick of the Chemical 
Seles Engineer.” 


Afternoon at the Ichthyologists 

General Session: “Obsolescence” of Chemical 
Engineers. Sunday P.M.: Round table discussion. 
Deadline—August 9, 1956 


@ WHITE SULPHUR SPRINGS, VA. 
March 3-46, 1957. 


@ PHILADELPHIA, PA. 
March 11 through 15, 1957 (probable) 
Nuclear Engineering Division Congress and 
Atomic Exposition, Philadelphia. “The Fuel 
Cycle.” 

UNSCHEDULED SYMPOSIA 
Correspondence on proposed papers is invited 


Laboratory and Pilot Plant Techniques 


CHAIRMAN: Thomas S. Leary, Calco Chemical 
Div., American Cyanamid Co., Bound Brook 
N. J. 


Centrifugation 
CHAIRMAN: James O. Maloney, Dept. of Chem 
Eng., U. of Kansas, Lawrence, Kan. 
The theory and quantitative aspects of centri- 
fugation 
Fluidization of Solids 
CHAIRMAN: E. R. Gilliland, Chem. Eng. Dept 
M.1.7., 77 Massachusetts Ave., Cambridge 39 
Mass. 
Drying 


CHAIRMAN: Ralph E. Peck, Chem. Eng. Dept 
Illinois Institute, 33rd Federal, Chicago 16, III 


Cost of Unit Operations 

CHAIRMAN: John Happel, Chem. Eng. Deprt., 
New York U., University Heights 53, N. Y 

Size Reduction 


CHAIRMAN: Edgar L. Piret, Chem. Eng. Dept., 
U. of Minnesota, Minneapolis 14, Minn 


Filtration & Centrifugation 
CHAIRMAN: Horace Hinds, Jr., Corn Products 
Refining Co., Box 345, Argo, Ill. 


Corrosion Resistant Alloy Materials 

of Construction 

CHAIRMAN: G. Fred Our, Carbide and Carbon, 
Charleston, W. Va. 

Dry Classification of Solids 


CHAIRMAN: D. W. Oakley, Metal & Thermit 
Corp., Carteret, N. J 


March, 1956 
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LOCAL SECTION Future Meetings 


@ NEW JERSEY . 
1956 Lecture Series: “Factors Involved in Chemical Engineers Appreciate 


Selecting Process Equipment.” 


Clinton School, Clinton Ave. and West 4th St | 
ARMSTRONG 


March 27: “Fluids and Solids Transport Equip 
ment,” C. B. Hebenstreit, Bakelite Corp 


April 3: “Starting Up a New Plant,” W. Ullrich Better Approach to 


VAPORIZING PROBLEMS 


April 17, 1956 


University of Pennsylvania, Museum Auditor 
ium, 33rd and Spruce Sts., Philadelphia 


“Economic Practices in the Chemical and Petro 
leum Industries 


Howard P. Kulp, Sun Oil, “Why Accounting.” 
Lewis C. Knox, Catalytic Const., “The Plant 
Investment 


Allen E. Lawrence, DuPont, “Cost of Services.” 
Howard R. Moody, Rohm & Haas, “Plant Op 
erating Costs.’ 


F. Faxon Ogden, Atlas Powder, “What Price 
the Product.” 

Joho ©. Martin, Atlantic Refining, “Economic 


Karl Finsterbusch, Stone & Webster, “Financing 
the Plant 


36” = 8 PROPANE VAPORIZER Built-in Superheasting Section 


@ TERRE HAUTE, IND Removable U-Tube Finned Section 


April 21, 1956. Rose Polytechnic Institute 


i-day meeting on Bio-Engineering sponsored 


by the Terre Haute Section, A.I.Ch.E 


AUTHOR INFORMATION 


Note: The Author Information column will ap 
peor quarterly in the January, April, July and 
October issues 


8” x= 12° AMMONIA VAPOR HEATER 
Separate Superheater 


SAVE THOSE BACK ISSUES 

Every so often an unprece- 
dented demand for a particular 
issue, or an unexpected influx Where a definite predicted superheat is desired, we can pro- 


of new subscribers and mem vide internal superheater, as part of the vaporizer; or a 


bers puts the editor in the em- , ne 
barrassing position of running separate superneater. 


out of copies of Chemical Engi 
neering Progress. This has | Armstrong Specialization features strong mechanical construc- 
happened several times in our tion. Tube ends all welded for maximum strength and endur- 
short history and if members : P 
have copies of any of the fol- ing tightness. 
lowing issues, we would be 
glad to purchase them. The We Invite Inquiries 
issues which we need and for 
which we will pay 75 cents on how Armstrong Specialization efficiently solves your vaporiza- 
each are: April and May, 1947; tion problems. 
January, 1949; and February, 
1953 

All these issues were over- 
printed to a great extent, but 
because of features and other RICHARD M. ARMSTRONG CO. 
demands, single copy sales, BOx 188 
etc., they were completely ex- ; Ww T CHESTER “PENN 


hausted in a short time 
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BALLISTIC PISTON — 


Basis for new chemical synthesis engine? 


Initiated first by Russia and carried on in the U. S. by B. H. Sage and 


P. A. Longwell of California Institute of Technology, a revolutionary 
chemical reactor compresses gaseous reactants to 100,000 Ib. /sq.in., 
reaching temperatures as high as 10,000" F., and decompresses to 


4imospheric conditions, in time spans as short as ‘2 millisecond 


Permits “freezing” of reactions under unusual equilibrium conditions 
Work at Cal Tech being sponsored by Hercules Powder Co. and the 
Texas Co 


At the cocktail party: left to right 
Mrs. Jack Tielrooy, Ted Weaver, 
Mrs. Weaver, and G. H Hemmen 


At the blackboard, Prof. Sage and 
P. A. Longwell discuss equipment modification. 


And at the hors d'oeuvres table 


Overall view of the ballistic piston. Sage and Longwell at bottom of ballistic i 
piston setup, showing valve through 
which samples are removed 


Details of release mechanism. Schematic diagram of apparatus — 
(= 


With entertainment. 
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Old Timer—John G. Dean, who became on 
Active Member of A.i.Ch.E. in 1908 and 
who is now 74 years old, with 

J. O. Adams, Dow. 
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available computer 


At the amphitheoter ot UCLA. after 
visiting the Institute of Numerical 

Analysis Research, C_E.P.s recorded round 
table discussion group made up of 

left to right, Capt. T. J. Williams 

USAF; C. B. Tompkins ond 

F. M. Hollander, UCLA; R. Curtis Johnson 
(moderator), Washington U.; Ascher Opler, 
Dow; ond A. E. Hoeri, Du Pont 


Some of those responsible for the success of 
the Los Angeles meeting are, left to right, 
front row: F. G. Sawyer, chairman, Public 
Relations Committee; T. Weaver, chairman, 
Technical Program Committee; D. R. Stern, co- 
chairmon, Finance Committee; E. H. Lynch, 
co-chairman, Plant Trips Committee; and 

G. H. Hemmen, co-choirman, General 
Committee. Back row: D. K. Peterson, chair- 
mon, Arrangements Committee; C. E. Cuff, 
co-chairman, Registration Committee; J. W. 
Jensen, co-chairman, Registration Committee; 
E. R. Geib, chairman, Program Copy & 
Printing Committee; G. S. Peterson, chairman, 
Entertainment Committee; and 8. M. Holt, 
co-chairman, General Committee. 
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ROUND TABLE ON COMPUTERS 


Helping the chemical engineer better plan maximun 
equipment 
accounting departr Vent to the giants available on hourly rental 


usage ot 


from that used by Nh 


ranging 


Chemical Engineering Progress 


at the 
LOS ANGELES MEETING 


At the test tute of Numerical Analyse 
Research, UCLA 
lecture on how to set up problems for 

H. 
associate research mathematician 


chemical engineers hear 


computer solution by Prof. 1 
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| INDUSTRIAL NEWS 


ASSEMBLIES 


Eleven Mexican cities are seeing 
Fischer & Porter's complete line of 
PRESSURES UP TO | process instruments by means of a 


000 demonstration trailer now touring that 


country 
TEMPERATURES TO 
A Symposium for Management on In- 


0 0 0° F dustrial Applications of Analog Com- 


| puters, sponsored by Midwest Research 


Institute in cooperation with technical 

WY; | societies, will be held at the Hotel, Phil- 
y lips, Kansas City, Mo., April 10-11. © 
Construction will start immediately 
| on a new chemical plant for the manu- 


facture of Kralastic plastic materials 

Other AMINCO Superpressure The Aminco Thermocouple As- by the Naugatuck Chemical division 

sembly consists of an iron-con- 

Products stantan or chromel-alumel couple of U.S. Rubber. Located in the Scott's 

built into a high-pressure stain- Bluff region of Baton Rouge, La., the 

ton Veenis . . . Velven & leas steel compression fitting, and new plant will cost more than $5 mil 

Fittings... Tubing ... Pumps... welded at the tip as illustrated. lion, will more than double the com- 

Since the mass is small, the 

Compressors . . . Pressure Balances couple responds readily to rapid pany'’s capacity of the 

changes in temperature. The con- diene, acrylonitrile copolymer used 

+ Incteumente . . . Pilet Plonts stant of emf against temperature mainly at present for the production 

is supplied with each Thermo- of chemically resistant pipe, but ex- 
couple. 


May be removed and installed repeatedly without damage. 
Available in size (A above): 1, 2, 3, 4, 5, 6, 12, 18 and 24 in. Dorr-Oliver has announced its acqui- 


Write For New Superpressure Catalog No. 406- D | sition of Merco Centrifugal Co. 
Merco’s line of centrifuges, centrifugal 


.. AMERICAN INSTRUMENT CO INC. screens and strainers will add a new 
" series of products to Dorr’s large assort 


Silver Spring, Maryland @ In Metropolitan Washington, D.C. ment of process equipment 


styrene, buta 


| pecting wide market expansion 0 


S ince 1910 . Posey has been producing welded steel 


tanks to meet a wide variety of industrial needs. Posey 
has the experience and facilities to design, and fabricate 
tanks of any size, type or metal . . . and you can trust 
Posey to meet your most rigid specifications, as well as 
budget and delivery requirements. Let us send you infor- 
mation about Posey Tank installations in your industry 
without obligation. 


ELEVATED TANKS @ HORIZONTAL TANKS @ STACKS @ PRESSURE VESSELS @ DIGESTER 
peeooe rire AND ACCE @ CARBON AND ALLOY STEEL PLATE FABRICATION 


PROPANE STORAGE TANK 
Length - 64’ Diameter - 9’ 


o-5e8 POSEY IRON WORKS, INC. 


Capacity - 30,000 ; 
gellons quid STEEL PLATE DIVISION @ LANCASTER, PENNA. 


~NEW YORK OFFICE: GRAYBAR BUILDING 
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dustrial wastes and their treatment 
will be presented at the llth Purdue 
Industrial Waste Conference, to be held 
at the University May 15, 16, and 17. 0 


The Garfield, Utah, cobalt refinery of 
Calera Mining Co., a subsidiary of 
Howe Sound Co, is now back in 
Calera’s hands after a period of opera 
tion by its designer and builder, Chem 
ical Construction Corp., a subsidiary of 
Cyanamid 

Chemico agreed to operate the plant 
early in 1954 to overcome certain tech 
nical and operating difhculties encoun 
tered by Calera after the plant's start-up 
in late 1952. The first plant to embody 
Chemnco's patented processes lor sep 
arating non-ferrous metals from their 
ore concentrates by means of chemistry 
rather than the more expensive smelting 
and refining methods, the refinery is now 


operating smoothly 


The new 3-million-volt Van de Graaff 
accelerator manufactured by High 
Voltage Enginecring Corp. Cam 
bridge Mass.., is said to be the most 
powerful and versatile machine radiation 
source now commercially available 


What's in a name? A great deal in 
the view of Brighton Copper Works, 
Cincinnati, which has just changed its 
name to Brighton Corp. Reason: the 
old name no longer describes the com 
pany’s myriad activities in the fabrica 
tion of process equipment. Copper fab 
rication is now only a small part of 
the company’s business of designing and 


fabricating tanks, kettles, fractionating 
towers, stills evaporators, et bor the 
process industries [ ] 


World’s first commercial plant for 
the production of U. S. Industrial 
Chemicals Co.’s new “US.I. Isose- 
bacic” acid will go into construction 
at Tuscola, Ala Ihe acid, a sper ial 
mixture of isomers of sebacic acid, ts 
produced by a spec ial ULSI process 
in which the basic raw materials are 
butadiene and sodium, U.S.L, a di 
sion of National Distillers Products 


expects initial production of the acid to 


vi 


be some 10 million pounds per year 


Continuing its policy of entering new 
and diversified fields, Borg-Warner 
Corp. has entered into an agreement 
for the acquisition of Primor Products, 
Inc., a manufacturer of refrigeration 
units for central air-conditioning sys 
tems. Primor will be operated as a divi 
sion of Borg-Warner 


A British subsidiary will be formed] 


by Chemstrand for the manufacture of 
the company’s acrylic fiber, Acrilan. 0 
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Fifty papers on various aspects of in-| 


CLEANING 


@ Trade Mark 


COMPRESSED GAS 


EXPANDED GAS 
CLEAR LIQUID 


OUTLET (CLOSED) 


OUTLET 
(CLOSED) 


PRESSURE 
GAUGES 


FILTER CAKE FILTER CAKE 

broken up 
by sleeve ex- 
panding under 
pressure of 
back-flow. 
Cake flows 
down to drain. 


Perforated tube 
covered with 
synthetic fabric 
sleeves 


INLET (OPEN) ————— INLET (CLOSED) 


DRAIN (CLOSED) DRAIN (OPEN) 


Industrial’s new tubular filter 
creates own air pressure for 
fast self-cleaning in seconds... 


* SMALL FLOOR SPACE 
© ELIMINATES FILTERED WATER FOR CLEANING 
© ELIMINATES BACK FLOW PUMPS 


Simply shutting off the outlet valve at the end of a 
filtering cycle prepares the filter for Hydra-Shoc 
cleaning. The air trapped in the filter chomber builds 
up under normal input pressure. Then a set of quick 
opening valves simultaneously shut off the inlet and 
open the drain. The air, suddenly released with a 
hammer-like blow, expands the fabric sleeves, in- 
stantly dislodging, and forcing the filter cake through 
the drain in seconds. 


Special bulletin now available showing operating 
sequence, sectional drawings and principle of operation. 
SEND NOW FOR YOUR COPY OF BULLETIN NO. 114-1155. 


NEW! | 
~ 
ig | 
{ 
1 
, 
4 
Preteen 
id 
mdusbrial 
| _ FILTER & PUMP MFG. CO. 


CHEMICAL 
ENGINEERS! 
WHEN YOU NEED PRECISION — 
SPECIFY WILMAD PRECISION BORE TUBING! 
te Whether the job you're working 
on is design, testing or processing, 
you get maxirnum precision when 
you specify Wilmad Precision Bore 
Tubing 
a Ideal for use in barometers, 
bearings, monometers, rotameter 
tubes, burettes, viscosimeters, and 
hundreds of other applications 
& Made in various shapes and 


sizes .. . squore, rectangular, hexa- 
gonal and tapered. Special shapes to 
meet your requirements. Available in 
Pyrex Brand, Vycor Brand and most 
of the electronic glasses 

* Send today for detailed catalog 


GLASS COMPANY, INC. 


LANDISVILLE, 


prices 
start 


a low-cost, low-volume pump 
for corrosive liquids! 


STOCK 


The ECO All-Chem rotary pump offers: 
* Capacities 1—10 gpm; Pressures to 150 
* Stainless steel housings (Type 316, Tope 20 or 
Hastelloy C) 
* Teflon, Neoprene or Formica impellers 
* Positive displacement, high suction lift, self priming 
+ Linear non-surging, non-foaming flow 
Available from stock, suitable for direct motor, V- 
belt or vari-epeed pulley drive, the Eco All-Chem 
handles organic, inorganic, hazardous and radioac- 
tive fluids with complete dependability. 


Bulletin AC56 on request. 


ENGINEERING COMPANY 
12 NEW YORK AVENUE + NEWARK 1, NEW JERSEY 
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CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 


The following is 4 list of candidates for the designated grades of 
membership in A.|.Ch.E. recommended for election by the Committee 


on Admissions. 


These names are listed in accordance with Article Ili, Section 8, 


of the Constitution of A.I.Ch.E 


Objections to the election of any of these candidates from Members 
and Associate Members will receive careful consideration if received 
before April 15, 1956, at the office of the Secretary, A.l.Ch.E., 25 
West 45th Street, New York 36, N. Y 


Member 

Belian, Paul P., Baton Rouge, La. 
Burkhardt, Donald 8. Newark, 
Del 

Butler, Wendell T., Columbus, 
Ohio 

Cocks, C. A., Convent Station, 
N.d 


Dahlstrom, Donald A., Deerfield, 
Ww 
Doolan, William H., Akron, Ohio 


Gentry, William R., Jr., Niagara 
Falls, N.Y 

Guthrie, Jack A., Marcus Hook, 
Pa. 


Holl, Myron C., Clarendon Hills, 


Hardin, Donald C., Jr., Stamford, 


Conn. 

Huckins, Harold A., Jr., Larch- 
mont, N. Y 

Kachelhoffer, Fred G., Portland, 
Ore 


Kapnicky, James A., Morgantown, 
W. Va 


Lindohl, J. O. Philip, Joliet, Ill. 

Luebbers, Ralph H., Columbia, Mo 

MacDonald, Bryce |., Jr., Schenec 
tady, N. Y. 

McClain, John R., Nifro, W. Va 

McCormick, Paul Y., Newark, Del. 

McEachin, Eugene M., Charleston, 
W. Va. 

Michel, Gilbert L., Akron, Ohio 

Millar, Leonard L., Pensacola, Fla 


Nadler, Martin Wilmington, 
Del. 

O'Neill, James A., Jr., Chalmette, 
la. 


Pease, Richard W., Peabody, Mass. 
Quinn, George F., Falls Church, 
Vo. 
Peters, Max S., Urbana, iil. 
Shearer, Robert W., Ferguson, Mo. 
Shor, Arthur J., Chicago, Ill 
Smith, Frank W., Pittsburgh, Pa. 
Smith, Verity C., Dedham, Mass. 
Stone, Philip E., Richmond, Vo. 
Tate, Dan C., Canton, N. C. 
Wright, Robert £E., Pensacola, 
Fla. 


SAFETY GLASS 
WINDOWS ATFRONT AND 
BACK ARE WIDER FOR 
SETTER VIEW OF TUBE, 
ROTOR, SCALE. 


TUBES HAVE SAME INLET 
AND OUTLET OD TO PER- 
MIT STANDARDIZATION 
OF PACKING AND END 
FITTINGS AND USE OF UP 
TO FOUR TUBE SIZES IN 
ONE CASE. 


SUITABLE FOR FRONT 
OR BACK OF PANEL 
MOUNTING. 


NUMEROUS ROTOR 
DESIGNS AVAILABLE TO 
PROVIDE WIDE RANGE 
OF CAPACITIES. 


GET FULL DETAILS, WRITE FOR BULLETIN 18-RG. 


Schule and Koerling 


COMPANY 


MANUFACTURING ENGINEERS 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA 


Apparatas | Rotameters & flow 
Ast! 
tov “a 


Bullets 


Chemical Engineering Progress 


OFFER 
THESE 
PLUS VALUES 


DETACHABLE, EASY- 
READING METER SCALE 
SUPPLIED IN EITHER 
UNITS OF FLOW OR MM 
(FOR USE WITH CALIBRA- 
TION CHARTS). 


YEARS OF SERVICE 
PROVE RIGIDITY OF 
WELDED STEEL CASE 
AND EASE OF TUBE 
ALIGNMENT. 


METER IDEAL FOR 
REMOTE RECORDING 
AND CONTROLLING OF 
FLUID RATE-OF FLOW 


END FITTINGS AVAIL- 
ABLE IN VARIETY OF 
CORROSION - RESISTANT 
MATERIALS. 


Heat Transter | Gear Pumps 
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Bates, Stanley |., Midland, Mich. 

Baver, Gregory A., North Chicago, Ill. 

Bennethum, Earl W., Reading, Pa | 

Bernstein, Joseph T., Allentown, Pa 

Bhatt, Mahendra, Columbus, Ohio ; 

Bierbaum, Robert E., Kingsport, Tenn. 

Boordmon, Charles H., Ill, Army Chemical Cen- 
ter, Md 

Bradley, Clayton Thomas, Jr., Wilmington, Del. | 

Brandreth, Dale A., Miquon, Pa 

Brown, Vincent R., Pasadena, Tex. 

Byron, James R., Akron, Ohio | 

Crowley, Duncen J., Penns Grove, N. J 

Davidson, Peter D., New York, N. Y. | 

Delocienda, Flavius, Jr., Brooklyn, N.Y. | 

Donohue, Walter A., West Orange, N. J. 

Drake, George M., Jr., Knoxville, Tenn. 

Dunlop, H. A., Cincinnati, Ohio 

Dvoracek, Lovis M., Wilmington, Calif 

Ehrenreich, Richard, Pittsburgh, Pa. 

Etani, Kenzi, Cambridge, Moss 

Feder, Herbert, Niagara Falls, N. Y. 

Fox, F. E., Jr., Rochester, N. Y 

Frohman, L. Todd, Bronxville, N.Y 

Gaddis, Vaughn E., St. Lowis, Mo. 

Garner, James W., Borger, Tex 

Gaskill, Herbert L., Seattle, Wash 

George, James R., Wilmington, Del. 

Giblin, John F., Pensacola, Fic. 

Gibson, Lowell C., Whiting, Ind 

Green, Leon, Philadelphia, Pa 


Associate Member 
Anderson, John E., Grand Island, N. Y | Slime Control aaa 


Grins, Margers, Columbus, Ohio SERIES 
Harms, Verne £., Mandon, N. PUMP COOLING TOWER | 
Hebbel, George T., Belvidere, N. J 
Henderson, Craig, North Chicago, Ill. | bes 4 


Hepp, Peter S., Springfield, Po 

Hoffman, Bernord, Knoxville, Tenn 

Houghton, George Lewis, Media, Pa 

Hungerford, Fulton, Corpus Christi, Tex 
Kawahate, Masayuki, University Park, Po eas orination 00 ng ater ircults 


Klee, Richard F., Buffalo, N. Y 


la Borde, H. J., la Marque, Tex 
lackey, Bary! Ualverdty City, Heat transfer losses caused by slime forma- 
Lapin, Abraham, Allentown, Pa tion on condenser and heat exchanger water- 
Loundrie, James F., Ellsworth S. D. 
Leverett, Somes @.. Sv. tastes, Chie side surfaces can be eliminated by chlorination 
Logomasini, James C., Edgewood, Md of the cooling water. Water and air-borne 
Majani, Bernard, Fulton, N. Y 
Malinoski, Thomas J., Stamford, Conn organisms — the cause of slime formations — 
McAvoy, 8B. F., Jr., Orange, Tex 
are effectively and economically controlled by 
McCorney, John M., Silvis, Ill Wallace and Tiernan chlorination systems. 
McDermott, Melville C., Louisville, Ky 

Merken, Henry, Lynn, Mass The Wallace and Tiernan Series A-664 Chlori- 
Nicholson, William J., North Augusta, S$. C . 

Nokay, R., Cincinnati, Ohio nator shown above is one of a complete line of 

Pum, Olde WaT chlorination equipme nt, designed to 
Richards, Vincent L., Jersey City, N. J give dependable chlorination at all feed 
Rivers, Ernest L., Port Arthur, Tex Iti od at »pl 
Rogers, S00 Pampa, Ton ranges. It is used at large plants where cooling 
Rohn, William J., Cicero, Ill water chlorine requirements call for a durable 


Roquemore, William K., Baytown, Tex 
Rossi, John F., Wilmington, Del 
Sotas, Donatas, Chicago, 


high capacity unit. 


Schmid, Walter E., Tonawanda, N. Y 
Scully, Dennis A., Wilmington, Del We Invite Your Inquiries 
Singleton, O. R., Jr., Richmond, Va 
Spater, Stuart S., New Castle, Del Technical information on cooling water chlo- 
Steinmetz, Jomes M., Midlend, Mich rination is available in our free booklet, 
Steward, Robert E., Hopewell, Vo RA-2061-C. Bulletins on chlorination of indus- 
Stumpe, J. Jerome, Florence, Alo : 
Suval, Marvin L., Kenmore, N. ¥ trial process water and industria! waste treat- 
Szold, Robert E., Arthur, iil 

= ment arealsoavailable. Write us for your copy. 


Vaughn, John M., Crestview, Fila 
Wollack, Marvin H., Framingham, Mass 
Westk per, L. E., Pasadena, Tex. 
Whittington, E. L., Jr., Houston, Tex 
Zarroli, Camillo A., Lewistown, Pa 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERGEY 


Affiliate 


Goltz, G. E., Durban North, South Africa 
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INDUSTRIAL NEWS 
¥ 


INDUSTRIAL RECRUITING 
IN COLLEGES 

—Ethical or Unethical 
Subcommittee of Professional De- 
velopment Committee of A.1.Ch.E. 


investigates charges of unethical 
recruiting practices. 


bac ed 


recruiting 


with some indications of unethi 
on 
industry, the 


(Committec 


cal i college 
the 
Profe 


appointed a 


practices 

the chemical 
velopment 
pec ial subcommittee at the 


part of 


ional 


Detroit to 


serious 


Annual 


investigate.* 


recent meeting in 
Conclusion 
this 


ivest'gation 1s 


no 


problem ol nature exist furthes 
unnecessary, 
Using a questionnaire method, the 
subcommittee received answers from 69 
Of these 
of unethical or objectionable re 


The 


however, were complimen 


colleges 14 replies gave ex 
ample 
crusting practices. great majority 
of replies 
tary to industry, indicating good rela 
experienced with 
the 


indicated that if objectionable tac 


tion and practices 


most recruiters. In addition, col 


ves 
lege 


* Members: R. A. Ghelardi, M. M. Striplin, Jr. 
G. C. Williams, and H. 8. Paxton 


for CHEMICALS 


Phosphates 
Sulphates 
Potash Salts 
Calcium 
Thomas Meal 
Soda Ash 
Plastic Powder 
etc. 


Principal advantages of BUHLER 
chain conveyors for handling bulk 
chemicals include ; 


1, Dustfree, sanitary operation 
2. Great saving of space 

3 
4. Careful handling of materials 
5. High capacity 

6 


. Minimum supervision 


Conveys hot materials at 
temperatures up to 900° F, 


. No explosion risks 


Adaptable for vertical, inclined, 
horizontal or combined positions 


Inclined BUHLER conveyor for 40 t/h cal- 
cium, operating 24 hours per day. 


Horizontal BUHLER conveyor for 
100 t/h ground phosphate. 


BUHLER 


BROTHERS, INC. 
Engineers for Indushy 


Since 4860 
2121 STATE HIGHWAY #4, FORT LEE, WN. J. 
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tics were used and came to their atten 
would be taken te 
In the face 


that 


tion, stern measures 


insure their discontinuance 


of these facts it was cleat ne 


erious problem exists 


Objectionable Tactics 


Among the objectionable tactics men 
tioned were: 

1) Use of high pressure to force a 
decision—6 complaints 
a—Unrealistic dealine dates 
b—Short time for decision. 


( Increasing offer after student 


has another 
other 


already position 


2) Criticism of potential em 
ployers—2. 
3) Misrepre entation ot 

W ork 
lob 
\mount of travel—2 
Promotional opportuniti 

work—2 


assignments—2 


location 2 


Duration of lab 

Salary l 

Praining program—2. 

Living conditions at plant—1 
4) Use ol 
tudents, i.e., 


unofficial proce dures to 


contact by-passing place 


ment ottice 


5) Hiring students in excess of re 


quirements to insure a full staff—2. 


6) Stopping fellowship if not 


shown best students. 
information was not ob 
the 


involved in 


( omplete 
tained type of process 
industries all of 
complaints but the following were men 


Steel, plastics, nuclear, petro 


concerning 
the above 


tioned: 
leum, 
paints, pharmaceutical, rubber and in 


aeronaut heavy chemical 


surance. Complete information was not 
obtained as to the sizes of the companies 
involved, but in general they seemed to 
fall into the 2,000 employees to 5,000 


employees group. 


Two special bulletins of the latest 
collection of Karl Ziegler patent lit- 
erature Italy and 
many on ethylene polymerization cata 


from Belgium Ger 
poly merization 


trom 


lysts and low-pressure 


of propylene, are now available 
Research Information Service, 53 Nas- 


sau St.. New York. J 


First colloidal graphite plant to be 
constructed in The Netherlands 
will be built by Acheson Industries, 


Ine. 


Responsibility for the design and de- 
velopment of a military nuclear re- 
actor plant for production of elec- 
tricity and for space heating has been 
assigned to Argonne National 
Service and Engineering 


Labora- 
tory, Pioneer 
Co., ¢ hicago, has been chosen to work 
on the design of the low-power hetero- 
geneous boiling reactor as well as the 
associated plant OQ 
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Ingersoll-Rand 


EJECTORS 


are “‘misers” with 
your steam 


Ingersoll-Rand steam jet 
ejectors are the simplest and 
most economical means of 
producing many types of 
vacuum. Their single, one- 
piece nozzle eliminates any 
possibility of internal leak- 
age and wasted steam. 


Whether your application 
calls for a 1” or 66” suction 
I-R ejector, you can be sure 
you're getting all the vacuum 
that your steam can pro- 
duce. It will pay you to 
check the I-R points of su- 
periority before making your 
next ejector installation. 
Write us for Bulletin 9013-A. 


4.130 


B Ingersoll-Rand 


PUMPS (COMPRESSORS * TURBO BLOWERS 
AIR B ELECTRIC TOOLS * VACUUM EQUIPMENT 
GAS & DIESEL ENGINES 


of Lead, 
Aluminum, Stainless 


Send us your problems 
on liquid or gas heating 
or cooling for 
recommendations 
on design and 
moterial. 


Wustrated is Special Deep 
Tank Heating Coil fabricated 
from 1%" OD. Type 316 
stainless steel tube, formed 
on 16” centerline diameter — 
25 feet long overall, designed 
and built by Rempe — spe- 
cialists in stainless steel coils 
ond bends 


Write for free copy of Rempe Engineering 
Data Book on Pipe and Fin Coils—prepored 
especially for the Design Engineer. 


REMPE COMPANY 


334 N. Sacramento Blvd. Chicago 12, 
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As SIMPLE and 


Dependable 
as the Pull of a 
MAGNET! 


A sleeve, rolsed 
and lowered with- 
in @ non-magnetic 
tube, ettrects or 
releases an Alnice 
magnet attached 
te @ mercury 


switch, Besicelly, 


this ls Megnetrol, 


TROL 


Simplest, Most Versatile 


LIQUID LEVEL CONTROL 


Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls 
With the actuating magnet rated at 
98% of initial strength after 40 years, 
Magnetrol has infinite operating life, 
with practically no maintenance at 
all. There are no wearing parts to 
get out of order. 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature Of corrosion requirements. 
That's why there's practically no 
limit to Magnetrol's use. It's also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft 
—with single or multi-stage switching 


MAGNETROL, Inc. 


@ SEND COUPON FOR DETAILS , 


Ever Devised! 


ego 23, Minos 


Inc. 2126 5. Mersholl Bivd.. Chic 


Store 


Zone 


Please send me cotolog date ond full informetion on 


Compeory 


Adoress 


i 


| Mognetro! Liquid Lewe! Controls 


Nome 


| 
COIL ASSEMBLIES yf | 
Heat exchangers — Heating 
equipment for paraffin and * 
wax treatment — Heating 
Coils for rinse and pick- 
Steel or Carbon Steet | | 
| 
i 
| | 
| 
i 
i 
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Cracking, crushing, granulating, 
pulverizing —that’s our business. 
We build attrition mills, breakers, 
crushers, hammer mills, granulators, 
and fiberizers to reduce virtually all 
kinds of reducible materials. 


Chances are that the “hard nut you 
have to crack” is a problem we have 
already solved. If so, we'll be glad 
to give you the case history. 


But supposing you have a unique re- 
duction problem. Put it up to us and 
we'll turn it Over to our engineers 
to work out in our research and 
testing laboratories. 


If you're developing a new and ex- 
clusive product, our negotiations 
with you will be strictly confidenual. 


Let us try to help you. 


1726 SHERIDAN AVENUE 
THE BAUER BROS. CO. onto 


Leakproof 
Vaporproof 


1 
for Batch or ee 


Continuous 
Operation 
Cake stays in 
place even when 
run is inter- 
rupted 
Easy to clean 
Write for 
Catalog 
T. SHRIVER & COMPANY, Inc. 


Filter Presses + Filter Media - Diaphragm Pumps 


812 Iton $t., Harrison, Soles Representotives in 
Hami Decotur, Go ~Howston, Tex.~St. Louis, Mo. 


Sen Froncisco-Montreal-Toronte 
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people 


R. F. Cole assumes the duties of 
chief engineer of Newport Industries, 
Inc., N. Y. He re- 
ceived his B.S. de 
gree in chemical 
engineering from 
Massachusetts In- 
stitute of Technol- 
ogy in 1938 Mr. 
Cole has been with 
Newport since 
1939, and is the 
chairman of the 
Pensacola Chem- 
| ical Engineering Club. 


“To further streamline operations,” 
Girdler Co. make. ganization changes 
in gas processes div.: R. M. Reed to 
technical advisor to executive vice- 
president; C. J. Randolph to asst. chef 
engineer, process section; and F, A, 
Hilinski to asst. chief engineer, project 
section, 


Daniel D. Perlmutter is a new 
member of the chemicals development 
division of Esso Research and Engi- 
neering. He is a graduate of New 
York and Yale Universities. John L. 
Bryan, Jr., also joins the staff of k-sso’'s 
chemicals development division. He is 
a graduate of Mississippi State College 

| and the U. of Wisconsin 


Michigan Sewage and _ Industrial 

| Waste Assoc. appoints G. A. MeBride 

vice-president. McBride is district sales 

engineer with Infilco, Inc., manufac 

| turers of equipment for water and waste 
treatment, 


James F. Roe promoted to manager 
of the Florida operations of the phos- 
phate chemicals div. of International 
Minerals and Chemicals Corp 


U.S. Bureau of Mines, Reno, Nevada, 
names Ray H. Jebens project super 
visor, rare earth research projects, with 
emphasis on rare metals technology. 


Clifford B. Armstrong, Jr., appointed 
Michigan representative of Hungerford 
& Terry, manufacturers of water treat- 


| ing plants. 


Dow Chemical appoints Robert E. 
Reinker its manager of the Riverside 
Plant at Pevely, Mo. 


Atlas Powder announces the appoint- 


| ment of Carl D. Pratt as technical 


assistant to the director of product 
development. 
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HAVE YOU HARD NUTS TO CRACK? 
Enclosed Horizontal Plate Filter 
| 


R. S. Conly becomes assistant gen 
eral foreman of the light ends depart 


ment, process division, for Humble Oil 
& Refining at Baytown, Texas. In the 
technical service division, C. H. Mar- 
shall becomes section head to direct 
activities of the solvents group 


Harry J. Karakas is made manager 
process equipment division, Rodney 
Hunt Machine Co., Orange, Mass. He 
is responsible for application, develop 


ment, engineering and sales activities 


of the division 


Edward J. Fradkin joims the Scien 
tific Design Co. of N. Y. after seven R E T E 
years with Chemical Construction Corp 


He is a graduate of M.I.T. and the City 
College of New York 


new polyethylene 
tower packing 
provides remarkable 
increase in 
efficiency and 


capacity. 


Robert S. Aries has been elected a 
fellow of the N \ Acadenty ol 
Sciences. 


Charles J. Marsel, chemical engi 
neer, 1s elected pre sident ot \merican 
Rocket Society's N. ¥ Chapter lle ts 
an associate protessor at N.Y. and 


conducts research on guided missiles 
and rocket fuels under Army, Navy 
and Air Force sponsorship in the N_Y.1 


Engineering Research Division 


G. A. Webb becomes director of 


engineering at Mellon Institute 


Elwood I. Clapp, Jr., advanced to LIGHT WEIGHT, CORROSION PROOF, UNBREAKABLE 


senior economic analyst for industrial 


Tellerettes, or rosettes, were developed by Dr. A. J. Teller in 


chemicals div., American Cyanamid 


search of a new packing for diffusional operations based on high 


interstitial holdup. Tellerettes in many laboratory tests have proved to 


l’rotessor Mars G. Fontana of Ohio 
State U. has been selected the 1956 be a much more efficient tower packing for certain operations than 


recipient of the Speller Award by the other types Now 1n existence 
National Association of Corrosion En 


The interlocking effect of this packing provides numerous holdup 


gineers Presentation will be made 
during the national meeting, N. \ points for liquid films thus giving more transfer units at low liquid 
in March rates than is possible for rings or saddles 


Tellerettes have a higher per cent of free volume, larger surface 


Henry J. Ogorzaly appointed by 


Isso Research and Engineering Co area and more holdup than cither Raschig Rings or saddles. They have 

to follow its program of nuclear activi a larger number of small surfaces upon which the liquid constantly 

ties affecting chemical and petroleum impinges and divides and which require constant splitting of the gas 


proce Ses ar d product quality ily 


stream. Following is a table showing comparative characteristics 


is also an assistant director of the com 


pany's petrole um deve lopment div. Ceramic Ceramic Polyethylene 

Raschig Berl ‘4. by 

‘ rings saddles Tellerettes 
Martin A. Elliott, Per cent free volume 60 70 Rs 
research professor Surface, sq. ft./cu. ft. 6 50 76 
at Illinois Institute Weight, tb./cu. ft. 45 42 10 
of Technology, is No. units cu. ft. 480 650 1,125 


No. of interstitial points/cu. ft. 


appointed director 
holdup points/cu. ft. (dumped) 760-1,520 = 1,300-2,600 20,000. 40,000 


of the Institute of 


(;as lechnology 
Dr. Elliott, a gas 
engineer, has been 


aurice A. Kniaht 7 Kelly Ave., Akron 6, Ohio 
Acid and Alkali-proof Chemical Equipment 


a member of the 
staff of I.1.T. since 
1952 
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MIXES IMMISCIBLE LIQUIDS 


All material in mixing container 
is drawn into mixing chamber 
where it is immediately disinte- 
grated homogeneously, compressed 
through outlet jets, and discharged 
with high kinetic energy. 


This continual recirculation of 
material, aided by pumping action 
of the pitched turbine blades, is 
rapidly repeated until all material 
is uniformly treated. 


For full description of mixer write 
for four-page illustrated folder 
giving explanation of principle of 
operation, mixer sizes, working 
capacities, typical applications, and 
other helpful data. 


HERMAS 


MACHINE COMPANY 
225 Royal Avenve Hawthorne, N. J. 
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| the present 


people 


| 


Dr. William von Fischer has been 


appointed coordinator of research and 
development for the 
Glidden Co., Cleve 
land, Ohio. During 
the past eight years 
he headed the de 
partment of chem 
istry and chemical 
engineering at Case 
Institute of Tech 
nology and will as 
sume his new posi 
tion at the close of 


academic year, 


Bruce H. Strain promoted to asso- 
ciate director of Procter & Gamble’s 
research and development. 


Earle F. Young, Jr., is appointed 
process engineer—chemical engineering 
services division, 


Steel Corp. 


technical 
Laughlin 


services, 


Jones & 


Wilburn J. Butler to works man- 
ager of Diamond Alkali’s Houston, 


Texas plant 


Bertram C. Raynes to head depart 


ment of chemical engineering of Hori- | 
in Cleveland, a government 


zons, Ine., 
and industrial research organization, 


varn research at American Viscose, 


Marcus Hook, Pa. 


John S. Rearick elected vice-presi 
dent by C. W. Nofsinger Co., Kansas 
City. Rearick became manager of en- 
gineering of that company in 1954, 
after 16 years of experience with M. W 
Kellogg in the development of petroleum 
and chemical processes 


sso Research and Engineering's 
N. J 
Schetelich to its staff. 

W. Alec Jordan, formerly editor-in- 
chief of Chemical Week, long-time ex- 
pert in technical service and chemical 
sales management, has entered practice 
as a chemical business consultant with 
offices at 270 Park Avenue, New York 
Jordan will specialize in market devel 
opment, product promotion and related 
chemical problems 


R. P. Genereaux, Du Pont, named 
A.LCh.e. representative on The Ameri 
can Standards Association's planning 
committee on standardization in the 
field of nuclear energy. J.C. Lawrence 
is A.LCh.E.’s alternate on the 25- 
member committee which represents in 
dustrial and Governmental organizations 
in the field 
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Joseph E. Ross named leader of tire | 


laboratories div. adds Alan A. 


Nees pots for a process? You'll find 
all the pot facts you need in Chemi- 
cal Engineering Catalog about acid- 
proof... fused silica and quartz... 


porcelain...metal lined... concrete 
high temperature — Ceramic — Melting 
—Nitre—Slag. For almost any kind of 
pot information, consult any of the 


34 companies listed in CEC’s “Equip- 


ment index”... another reason why 


is the process industries’ most pro- 
lific source book. 


That's why CEC is placed in process 
plants to help you solve your process 
problems. No matter where your in- 
terest lies...no matter what data 
you need about valves, mixers, instru- 
ments, crushers, couplings or hun- 
dreds of other equipment types 
CEC furnishes the up-to-date facts 
fast. Since 1916, CEC has been the 
process industries information center 
on equipment, materials of construc- 
tion and engineering services. Turn 
to CEC often because it’s bound to 
serve you well. 


-REINHOLD 
Publishing Corporation 
430 Park Avenue 

New York 22, New ¥ 
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HERMAS 
a 
gone? 
Boo 
No Vortey pa | 


Ju Chin Chu, chemical engineering 
staff of Polytechnic Institute of Brook 
lyn, is named a consultant with the 
U. S. Dept. of Agriculture. He will 
serve on the Southern Utilization Re 
search Branch, Agricultural Research 
Service. Professor Chu is also a con- 
sultant to Argonne National Laboratory 
and Curtiss-Wright Corp 


Leslie H. Landrum is appointed di 
rector of process development for the 
Spencer Chemical Co., Kansas City, 
Mo. Before this assignment, he repre 
sented Union Electric of Mo, in the 
nuclear power group, and was chief 
process engineer for American Cyana 
mid in Idaho Falls, Idaho 


Wallace J. Murray has retired after 
thirty-five years with Arthur D. Little, 
Inc., Cambridge, Mass. Dr. Murray 
will continue to serve the company as 
a consultant. 


Clayton Carter becomes plant man- 
ager of the new Murphy Corp.-Michi 


gan Chemical Corp. bromine plant undet 


construction at EF] Dorado, Ark 


Peter D. Moskovits to staff of the 
technical library of Esso Research and 
E-ngineering, Linden, N. J 


Jarl M. Cooper, technical director 
of Vulcan engineering division, Vulcan 
Copper & Supply Co. during the 
past year and professor of chemical 
engineering on leave from Michigan 
State U., has returned to full time 
teaching and consulting work at Fast 
Lansing 


Norbert S. Mason to B. fF (,00drich 


Co. research center, Brecksville, O. 


Victor Mills named to head the 


newly-established exploratory develop 
ment dept. of Procter & Gamble 


On March |, L. F. Davis became 
plant manager for Shawinigan Resins 
Corp.'s new plant at Trenton, Mich 


George F. Klein, Jr., is made vice 
president in charge of engineering and 
elected to the 
Board of Directors 
ot Catalytic Con 
struction Co., Phila 
delphia He will 
be in charge of all 
engineering tor the 
firm, currently in 
volving projects 
with a construction 
cost of more than 
$50,000,000 


ing his career, Mr. Klein has been an 


engineering executive with pence! 


Chemical, National Aniline, and Her 


cules Powder 
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elaborate framework. 


TANTALUM... 


. there are many kinds 
of “costs” 


_.. but only one 


true COST 


aahe cost of chemical processing equipment can 
be measured by the pound, by the square foot, 
by the unit, or by other yardsticks. Only one cost, 
however, is truly significant or all inclusive: the equip- 
ment cost per pound or ton of product per year. 
Tantalum, being immune and not merely “resistant” 
to acid attack, is an attractive material of construc- 
tion from an over-all cost standpoint. Properly used, 
it eliminates corrosion, product contamination, un- 
desirable side reactions; it also decreases down time 
and maintenance costs. It has excellent heat transfer 
properties and is not damaged by thermal shock. 
It is light in weight, easily installed, requires no 


For low over-all costs in process equipment, look in- 
to Tantalum. The experience of Fansteel engineers will 
be a valuable supplement to your own technical staff, 


USE TANTALUM WITH ECONOMY for most acid 
solutions and corrosive gases or vapors, except HF, 
strong alkalis or substances containing free SOs. 


Write for free TANTALUM booklet today! 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, USA 


GUMAA 
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For Corrosive Fumes and Liquids—DEPEND ON BONATE 
DUCTS, PIPES and VENTILATORS TO CUT INSTALLATION 
and MAINTENANCE COSTS! 


Bonate Exhaust Hoods 
are produced in easy- 
to-install sections, 


Bonate corrosion resist- 
ant pipes—available in 
all sizes and shapes, 


Honate Laminates inter- 
nally und externally resiet 
the corrosive action { the 
following acids: Nitric, Sul 
phuric, Acetic, Hydrofluoric, 
Formic, Phosphoric and many 
others at temperatures 
up to yoo" I depending on 
the application 

Available in unlimited 
shapes and sizes, jonate 
products combine strength 
and rigidity with lightness 

fewer structural sup 
ports are required. Installa 
tion time can aleo be cut 
because Bonate ducts and 
pipes (in preassembled, easy 
to-inetall lengths), and ex 
haust hoods and ventilators 
(in either one-piece or se 
tional units) can be field 
bonded No special equip 
ment is required, and joints 
are permanently leakproof 
Inquiries invited. 


CUT COSTS! 
_with 


Glass Reinforced 
POLYESTER, 
EPOXY, PHENOLIC 


LAMINATES 
Carl N. Beetle 


PLASTICS CORP. 


Subsidiary of Crompton 
and Knowles Loom Works 


_MOLDERS & FABRICATORS 


processing, plating, storage & truck 
tanks; ducts, pipe, stacks, parts, etc. 


146 Globe Street 
Fall River, Mass. 
Tel: 7-9464 


people 


Donald Q. Kern announces forma- 

tion of D. Q. Kern Associates, Cleve- 

land, Ohio Spe- 

cializing in thermal 

process technology, 

the firm consists of 

five associates from 

the fields of distil- 

lation, high pres- 

techniques, 

nuclear engineer- 

ing, heat transfer 

and thermodynam- 

ics, and a support- 

ing staff of 50 chemical, mechanical and 

structural engineers. Branch offices are 

located in New York and Washington, 


Richard N. Augustson has taken 
leave of absence from Monsanto in 
St. Louis for a two-year assignment 
with Monsanto Chemicals Ltd. in Eng- 
land. He is working there on economic 
| and progress studies in the development 
| department. 


Carl C. Monrad is appointed to the 
| subcommittee on aircraft fuels, National 
Advisory Committee for Aeronautics, 


chemical engineering at Carnegie Tech. 


| 
| Pittsburgh. Prof. Monrad is head of 


Shen Wu Wan is named director of 
research and development of Chem- 
ical Construction Corp., N. Y. 


Lawrence N. Canjar given the Car- 
negie Teaching Award in chemical en- 
gineering. Each year Carnegie Insti- 

| tute of Technology selects four of its 
teachers who are most outstanding as 


Binks spray nozzles 
y | measured by their influence upon the 


for washing, cooling, processing, | teaching of others and upon Carnegie’s 
humidifying, dehydrating, and : ; | educational objectives. 
hundreds of other applications. 


| A. P. Moss appointed industrial 
| chemicals production manager of Car- 
You'll get the right nozzles quicker by call. | bide and Carbon Chemicals Co. in N. Y. 
ing Binks...manufacturers of one of the 
most complete selections ever produced. 

There is a size and spray pattern for 
every purpose...with nozzles cast or ma- 
chined from standard or special corrosion- 


resistant metals and materials. 


Leslie H. Schnurstein is production 
| superintendent, and Lawrence P. Halla- 
han is plant engineer, at Hooker Elec- 

trochemical’s new chlorine-caustic plant 
at North Vancouver, B. C. 


William J. Hutchinson named a 
director of American Potash & Chem- 


Binks 
3114.32 Carrell Ave., Chicege 12, Hil. 


©. K. Binks, send me your comprehen- 
sive Sprey Nezzle Ceteleg 
obligation 


Richard L. Demmerle. formerly a 
| consultant with Booz, Allen & Hamil- 
| ton, has joined Batten, Barton, Durstine 

& Osborn, Inc., as an account executive 
on the E. lL. du Pont de Nemours ac- 
count. He was also formerly executive 
editor of Chemical Week and associate 
| editor of Chemical & Engineering 


| News. 


A COMPLETE LINE OF 
INDUSTRIAL SPRAY NOZZLES 
COOLING 


NAME__ 
COMPANY 


STATE 
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Richard E. Chaddock is appointed 
director of development for the Vir- 
ginia Cellulose Dept. of Hercules Pow- 
rhe position will entail technical 
aid markets, of 
markets and introduction of new chem- 


der 


to present expansion 


ical materials 


Irving Saslaw appointed 
leader in the research department of 
the Walter Baker Div., General Foods 
Corp., Dorchester, Mass 


project 


Colonel J. H. Rothschild is named 
Commanding Officer, Corps 
Research and Development 
Washington, D. C, 
president of the Chemical Corps Board, 
Army Chemical Center, Maryland 


Chemical 
Command, 


He was formerly 


Arthur D. Little, Inec., Cambridge, 
Mass., has added Kymus Ginwala to 
its process development group. Ginwala 
received his M.S. degree in 1954 from 


M.L.T. 


Robert A. Bondurant becomes gen 
eral service superintendent at the South 
Charleston, West Va. plant of 
Machinery and Chemical Corp.’s Chlor 
Alkali Division. In New York, James 
G. Bronson becomes staff assistant to 
the president of the Chlor-Alkali Divi 
sion 


0d 


Raymond Stevens, is the new presi 
dent of Arthur D. Little, Cambridge, 
succeeding Earl P. Stevenson, who 
becomes chairman of the board. Stevens 
has also been selected the 1956 recipient 
of the Gold Medal of American 
Institute of Chemists 
in recognition of 

wider understanding 


the 
The 
toward 
the 
industrial 


award 
the 
manage 


work 


ol 
and of 
will be presented in 


ment operation re 


search Soston in 


M ay 


Argo, 
Illinois, has made two changes in the 
staff of its chemical division. Robert 
H. Rogge is appointed director of en 
gineering and John E. Dlouhy succeeds 
him as assistant director of engineering 
in charge of development and the pilot 


Corn Products Refining Co., 


plant 


Donald W. Beery becomes manager 
of the low temper 


ature and synthetic 
fuels department, 


chemical plants di- 
vision, Blaw-Knox 
Co Pittsburgh. 
With the firm since 
1948, Beery has re- 
made a 
operating 


cently 


ot 
procedures 
techniques 
Europe 


study 


an d 


in 
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up 


271 Center Avenue 


on 

A leading manufacturer of plasty 
coated fabrics recently installed Paul 

() Abbe Vebble Mills, ma new 

plant It uses these ’ diameter mill 

to mix and grind resins, plasticizes 

and pigments for vinyl coating 

lhe manufacturer states that the l’aul © 
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\bbé Pebble Mills “produce a much 
finer compound than we were 
to achieve.” 


formerly able 


If you, too, are interested in 


FINER GRINDING 

BETTER MIXING 

« LOWER POWER AND 
MAINTENANCE COSTS 


Write today for 48 page catalog 
describing and tlustrating 


Paul O. Abbé Mills 


Little Falls, New Jersey 


Page 107 


‘ - 
gg Aut O- ABBE pebble Mills 
produce finer compoun? yhan 
we were able formerlY 
to achieve” 
says ™ turer of plastic coated fabric 
agtt 


yo 
use DOW CORNING 
Silicone Defoamers 


The most versatile and efficient foam killers 
ever developed, they increase your produc- 
tive capacity; reduce processing time, elimi- 
nate the waste and fire hazard of boil-overs. 


In the PROCESS INDUSTRIES, including tex- 
tiles, paper, rubber and specialty chemicals, 
foam is killed with Dow Corning Antifoam* 
A Emulsion, or with Dow Corning Antifoam 
A Compound as a solvent dispersion or 
mixed with an ingredient of the foamer. 


In FOOD PROCESSING foam is controlled 
with Dow Corning Antifoam AF Emulsion, 
permissible at concentrations up to 34 ppm 
or, with Dow Corning Antifoam A at con- 
centrations up to 10 ppm. 


EFFECTIVE AT LOW CONCENTRATIONS 


For example, you need only; 

1 oz. Antifoam A Compound in 62,500 
Ibs. of 70% caustic liquor. 

1 oz. Antifoam AF Emulsion in 2,075 Ibs. 
chocolate syrup. 


TEST THEM FREE! 


Mail coupon today 
for sample 


1 Dow Corning Corporation j 
Midland, Mich., Dept, 3003 
Please send me: | 
1 Booklet on Silicone Defoomers; Free ! 
| sample of [] Antifoom A Compound : 
Antifoom A or [] AF Emulsion; 
NAME 

COMPANY 


7M. REG, U.S. PAT. OFF 
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the chemical engineer in 
MARKETING 


George L. Ogdin, Jr., is the new 
general sales manager of the Fulton 
Sylphon Div., Rob 
ertshaw -F ulton 
Controls Co., 
Knoxville, 

with 


since 


in 
Tenn 

the 
1940, 
held yarious posi 
tions at Knoxville 
until 1944, when he 
was transferred to 
the Detroit 
office. He returned 
to Knoxville in 1953, becoming assistant 


Ogdin, 
firm 


sales 


general sales manager. 


Paul N. Strobell has been chosen 
by Alco Products, Schenectady, N. Y., 
marketing manager for atomic energy 
products. This appointment marks an 
expansion of the company’s atomic en- 
ergy activity, and will involve sales of 
reactors, power plants, and other nuclear 
products. 


Du Pont's Petro 
leum Chemicals Di 
vision has appointed 
J. J. Mikita, for- 
merly of 
the petroleum lab 
oratory, 


director 


sales 
of 


sales 


as 
manager its 
additives 
head- 


Wil 


group, with 
in 


Del 


quarters 
mington, 


E. L. Meadows is promoted to super 
marketing information 
for Carbide and Carbon in N. Y, 


visor, services, 


Mr. 
Meadows will be responsible for organ- 
izing and expanding a marketing in- 
formation center to keep up to date all 
technical and marketing information for 
sales purposes. 


Richard M. Sibley, new sales engi- 
of Dorr-Oliver's Eastern filtra- 
tion div. at Stamford, Conn. 


neer 


Norman E. Hathaway is made co- 


ordinator of mar- 
keting for Oronite 
Chemical Co, in 


San Francisco 
Hathaway occupies 
a new position, cre 
ated in conjunction 
marketing 
department 


with a 
reor- 
ganization brought 
about by the firm's 
growth, 
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cet ony 


In those processes where chemi- 
cally-pure water is desired, the 
most economical way to obtain it 
is often by de-ionization. Current 
ionXchange practice provides an 
effluent which is chemically the 
equivalent of that obtained by 
multiple distillation. 


ALL 
DISSOLVED SOLIDS 


Starting with water containing 
various dissolved solids such as 
calcium sulfate, magnesium car- 
bonate, silica, etc., one form or 
another of ionXchange can be 
employed to eliminate ALL of 
these solids in the resultant puri- 
fied water. We have been design- 
ing and building practical equip- 
ment to accom- 
plish such results 
ever since the en- 
abling resins first 
became avail- 
able. Tell us 
your needs, and 
let us see what 
we can do... 


ILLINOIS WATER TREATMENT CO. 

10m 

840 CEDAR ST. 


ROCKFORD, 


YORK OFFICE: 141 44TH ST, YORK 17 
CANADIAN DIST. PUMPS & SOFTENERS, LTD. LONDON, ONT 
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Clifford S. Hancock, manager oi cal- 
cium carbonate sales at Diamond Alkali, 


Cleveland, will as 


sume the added re- 


sponsibility tor sale 


of all Diamond sili 


cate chemicals, ex 


cepting detergent 


silicates. Hancock 
joined the com- 
pany in 1925 and | 


became manager of 
calcium carbonate 
sales in 1948 


A. J. Weith is elevated to sales man- 
ager ot American Cyanamid’s petro- 
chemicals department in N. Y. Re- 
ceiving his Ph.D. from Duke in 1946, | 
Weith joined Cyanamid as a research 
chemist 1947 and after two years | 
was transferred to the industrial chemi 
In 1954 he made 
assistant sales manager of petrochem- 


in 


cals division was 


icals 


E. J. Bock, Monsanto Chemical Co., 
is named associate director of marketing 
for the inorganic chemicals division, 
St. Louis. Since 1948 he has been plant | 
manager of the elemental phosphorous 


plant in Tennessee 


Necrology 


Ernst A. Hauser, 59, 
chemical engineering at 
Institute of Technology, and an inter 
nationally-known colloid 
Dr. Hauser authored numerous 
books and papers on colloids and allied 


protessor ol 


Massachusetts 


iuthority on 


science 


chemical fields, received citations and 


honors from scientific societies through- 


out the world 


George Oecnslager, 42, tormer chief 
chemist of the B. F. Goodrich Co., and 


a discoverer of organic accelerators to 


Cred- 
as 


speed the vulcanization of tires 


ited with introducing carbon black 


a cheaper antiabrasive, honored by the 


American Chemical Society and the So- 
ciety of the Chemical Industry for his 
work 


W. M. Reed, 63, founder and chair- 
man of the board of the American Air 
Filter Co., Inc., Louisville, Kentucky. 


Guerin Todd, Sr., 6), of Hanson- 


who had served as vice president, treas- 
A meringen- 


urer. and director of Van 
Haebler, Inc 
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Van Winkle-Munning Co., a_ widely | 
known engineer in the electroplating | 
equipment field 
— | 
William T. Haebler, industrialist | 


ARTISAN 


Pilot Plants and Processing Equipment 


Artisan is an outstanding source for 
your Pilot Plant and Special Continu- 
ous or Batch Complete Processing 


Unit. 
Chemical engineers and mechanical 
engineers combine their experience 


with skilled shop men to develop and 
manufacture excellent mechanical and 
chemical processing equipment. Ou: 
chemical engineers design complete 
plants and individual stills, evaporators, 
condensers, reactors, piping and tanks. 
Our mechanical engineers develop spe- 
cial conveyors, solids handling devices, 
vacuum closures and special mechani- 
cal processing units. 

Their combined experience and skills 
go into the completed equipment. 


Telephone or write for an engineer to call—We have 
Engineering Representatives throughout the United States. 


ARTISAN METAL PRODUCTS INC. 


Engineers and Fabricators 


Telephone: 
73 Pond St., Waltham 54, Massachusetts 


Waltham 5-6800 
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Re-Designed 
Babbitt 


—Adjustable— 
SPROCKET RIM 
with Chaitin Guide 


ANY VALVE is readily acces- 
sible from the floor with low- 
cost Babbitt Sprocket Rim. 
Now re-designed for— 


* Greater strength 
* Easier, quicker, more solid assembly 


Simplifies pipe layouts, prevents accidents, fits all valve wheels. Your 


supplier carries complete stocks. Call him—or write for folder and prices. 


steam speciatty co. 


6 BABBITT SQUARE, NEW BEDFORD, MASSACHUSETTS, U.S. A. 


| 
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News of the Field 


FROM LOCAL SECTIONS 


SYNTHESIS GAS GENERATION AND 
AMMONIA SYNTHESIS ANALYZED 


Tulsa Section hears detailed anal- 
ysis of partial oxidation proc- 
esses, now in use, at its January 
meeting. 


There are now four plants in the U.S. 
employing partial oxidation for genera 
from natural gas: 
Spencer Vicksburg, Miss., 
plant, Cooperative Farm Chemicals As 


tion of hydrogen 


Chemical’s 


sociation’s Lawrence, Kans., installation, 
John Deere’s Pryor, Okla., plant, and 
Grace Chemical’s Memphis, Tenn., fa- 
cilities, G, Merritt of Foster 
Wheeler's chemical plants department, 
the speaker at the meeting, has been 
associated with design and start-up of 
all four plants, discussed two processes : 
the Texaco partial combustion process 
the ammonia synthesis 
process 


In the Texaco process natural gas and 


and Casale 


oxygen are automatically proportioned 
to the gas generators where reaction 
takes place at above 2500° F. Controls 


are complex but experience has been 
Design calls for 
for a 250 ton/day ammonia 
plant. Burners have run from 3000 to 
4000 hours between inspections although 
shorter periods were originally recom- 
mended. Following gas 
comes a quench step, the shift reaction 


satisfactory. 6 gen 


erators 


generation 


step, removal of CO, by ethanolamine 
scrub, and removal of CO, 
methane, and traces 
In practice 


and caustic 
small amounts of 
of CO, by nitrogen wash. 
the nitrogen wash has proven its worth. 
Merritt cited a case where the nitrogen 
wash prevented CO, from getting on 
the catalyst by removing the CO, when 
the amine scrubber came down. 

In the high-pressure (9000 Ib./sq.in. ) 
Casale synthesis an educator is used to 
circulate unreacted gases in the syn- 
thesis loop, and water cooling is em- 
ployed to condense the ammonia. This 
is in contrast to low-pressure processes 
refrigeration 


which require ammonia 


for condensation. 


Trubore tubing assures accuracy 


and interchangeability 


within each pressure range. 


Now supplied with hammer-tone grey 
metal stand for greater stability. 


New metal locking device has 


positive holding action—eliminates 
need for glass hooks and springs. 


Gauge will hold at any position 


to which it is rotated. 


Pressure Range Lowest Reading 


mm. Hg. 
0-1.0 
0-5.0 
0-10.0 
0-15.0 


Write Dep't MG —G for details and prices 


ACE GLASS INCORPORATED 


fa 7, 
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In comparing partial oxidation with 
high-pressure steam-methane reforming, 
Merritt pointed out that the choice de- 
pends to a great extent upon local con 
ditions, i.e., cost of power and natural 
gas. 

In discussing production of oxygen 
for partial combustion methods, Merritt 
noted advantages in pumping oxygen to 
desired pressure as a liquid, avoiding 
the mechanical problems of oxygen 
compressors. 


ELECTRONIC COMPUTERS 
FEATURED AT DELAWARE 
SYMPOSIUM 


Philadelphia-Wilmington Section 
joins Delaware Section of ACS 
in Eighth Annual Delaware Chem- 


cal Symposium. 


In the chemical engineering session of 
the annual chemical meeting, held this 
year at the University of Delaware in 
February, one of the featured subjects 
was the contribution of modern elec- 
tronic computers to advances in chemi- 
cal engineering research. 

Speaking on high temperature reac 
tions, W. F. Jaep of Du Pont’s Engi 
neering department, pointed out how the 
rapid computing speeds of 
“Univac,” one of the better known of 
the new “electronic brains,” makes it 
possible to select promising compounds 
for development 
based upon the solution of a number of 
mathematical equations. By using the 
computer for this work, much costly 
experimental work can be avoided 

The use of another “giant brain,” 
IBM’s 701, in the solving of chemical 
engineering problems was described by 
R. E. Gee, Du Pont polychemicals de- 
partment, in connection with work in 
the field of molten plastics. 


extremely 


possible commercial 


Chairmanned by A. B. Metzner (assoc 
Chmn., J. W. Hoopes, Jr.), the chemical 
engineering session also heard E. F. 
Leonard & P. F. Haggerty discuss fre- 
quency response of heat exchangers, 
K. Wohl & E. T. Child analyze free 
radical decay mechanisms in flames, 
how cost estimates help guide chemical 
research from J. C. Tallman, and a 
comparison of physical separation proc- 
esses by V. Verplanck. 


(Continued on page 112) 
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Pumping Progress Report 


FOR CHEMICAL ENGINEERS 


An advertisement prepored by The Aldrich Pump Co., 


Member of Hydraulic institute, U.S.A 


PUMP INSPECTION, MAINTENANCE AND REPAIR 
are jobs too frequently ignored by 
pump designers. In a survey of 
more than 1,500 pump installa- 
tions, speed and economy of 
maintenance was frequently quoted 
as a major factor in pump 
selection. 


SECTIONALIZED FLUID-ENDS offer an 
excellent means of guaranteeing 
both speed and economy in pump 
maintenance. As originated by 
ALDRICH Pump Co. engineers, fluid 
ends have only four main 
assemblies — the working barrel, 
suction manifold, discharge 
manifold and stuffing box. 


SPEED IN MAINTENANCE comes with ease of 
accessibility to wearing parts. 
Manifolds are slid back on studs 
and valves removed as complete 
units. Split collar and flange 
connection of plunger to yoke 
permit easy removal of plunger. 


ECONOMY OF MAINTENANCE comes with speed 
in maintenance. Even more 
important is the simple fact that 
it is cheaper to replace a single 
section than a complete fluid—end. 
When corrosive liquids are pumped, 
this is particularly important. 


THE DIRECT FLOW PRINCIPLE, utilizing the 
sectionalized fluid-end, was 
developed by the ALDRICH Pump Co. 
Aldrich Engineers have become 
known as the people to see about 
your tough pumping problems. We 
have never turned down a 
challenge. 


FURTHER INFORMATION can be had direct 
from the company. Tell us your 
requirements and we'll send you 
Data Sheets describing the pump we 

recommend. Address your request 

to: The Aldrich Pump Co., 

20 Gordon Street, Allentown, Pa. 
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AGILE’S Plastic Ductwork 


Costs Less...Has Longer 
Service Life Than 
Stainless Steel 


AGILE’S Plastic Installation 


Still in use after 

3 years 
Stainless Steel Installation 
$581.00 
© Service _ only 16 months 


PROBLEM: This company was using a type 19-9 
stainless steel stack for venting the fumes on a 
sulphuric acid tank. This stack was installed at 
an original cost of $581, was no longer serviceable 
after 16 months because of corrosion. 


SOLUTION: The company replaced the stainless 
steel installation with a plastic structure of equal 
dimensions for $491.00. The new stack still in 
perfect condition, has a life expectancy of many, 
many years. 


Whenever you have a corrosion problem, check 
with American Agile. Many years of research and 
wide practical experience have made American 
Agile experts in the fields of plastics and corro- 
sion prevention. 


For detailed information be certain to 
write for your free brochure . AA-4 


AMERICAN AGILE CORPORATION 
Plant ond General Offices + $461 DUNHAM + MAPLE WEIGHTS, 
Moiling Address, 168 + BEDFORD, © 


| | 
i 
| 


@ Compact, convenient, accurate 


© Operates on a single flashlight cell 


@ Weighs only 2 pounds 
@ Beta or gamma by twist of a knob 
@ Two ranges:0-25 mr/hr, O-1 r/hr 


© Accessories to multiply or divide 
both ranges by 10 


Curtiss-Wright 
RADIAMETER 


The Curtiss-Wright Radiameter is a 
radiation survey meter designed especi- 
ally for health physics and industrial 
hygiene applications. Using a unique 
inverted triode circuit, it performs func- 
tions usually requiring two instruments. 
The lower scale provides high sensitivity 
for decontamination monitoring. The 
high scale measures stronger radiation 
fields usually requiring an ionization 
chamber type instrument. 

Where other radiation survey meters 
require several expensive and hard-to- 
find batteries, the Radiameter is powered 
by a single inexpensive flashlight cell. It 
is easy to handle and slips readily into a 
suit coat pocket. 

Having the appearance of a light meter 
or camera, it attracts minimum attention 
from plant personnel during safety 
checks. The one-piece cast aluminum 
case is light in weight, but extremely rug- 
ged and waterproof. The Geiger tube or 


battery may be changed in seconds and 
without tools. Controls are simple, even 
for non-technical personnel, and the 
meter is easy to read. 

Accuracy is +10°%, of full scale on 
both scales for energies from 50 to 1,200 
kev. The Radiameter is useful for moni- 
toring energies as low as 15 kev. In the 
presence of radiation of high intensity, 
the instrument does not overload but 
continues to read off-scale. It can be 
zeroed even in a strong field. Its fast 
response permits monitoring x-ray in- 
stallations turned on only momentarily. 
Battery life is long— approximately 140 
hours. 

Available accessories include a probe 
to multiply sensitivity by 10, a tube to 
divide sensitivity by 10, an alpha tube, 
a radium calibration source, a push- 
button on-off switch, and an attractive 
leather carrying case. Write for details. 


Component and Instrument Seles Department 


ELECTRONICS 


CURTISS-WRIGHT 


CORPORATION CARLSTAODT 


Division 
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SCIENCE IS INTERNATIONAL 
WHITMAN TELLS LOCAL 
SECTIONS 


The success of the Geneva Confer 
ence on Atomic Energy suggests that 
world-wide cooperation is indeed pos 


sible when an atmosphere of mutual re 
and understanding exists 
Walt Whitman told members 


the Boston Section (4. §. Collins) and 


spect presi 


dent ot 


Northern California Section (/. FE. 
Walker). ‘the natural affinity which 
scientists feel for one another was 


maintained at Geneva by excluding poli 
tical interferences and propaganda and 
avoiding dominance by any one nation 
In fact, Whitman emphasized, as con 
ference himself 


secretary general he 


had to forget he was American and 
function as a true citizen of the world. 
Still on the international scene, but 


in a more competitive spirit, the South 
Texas Section (J. H. Presnell) heard 
E. B. Barnes of Dow analyze the re 
chemical industry at 
Main 


chemical in 


surging German 
its December meeting 
While the U. 5S 
dustry is now far ahead of the Germans 
the 


tremendous know-how 


conclu 
sion: 
in many respects, (germans have 
and the German 


will 
Today, one of the 


chemical industry always prove 


tough competition 


most serious German shortcomings is 
lack of raw materials 
New Section—Attend 

\ new section, the Coastal Bend 
(Texas) Section (0. L. Culberson) 
with headquarters in Corpus Christi, 
was formally welcomed into the Insti 
tute on February 7. With 71 members 
at present, the new section has |. J 
Maurer as chmn |. B. Dahms as 


chmn.-elect, O. L. Culberson as secre 
tary, J. R. McKlveen as treasurer 
At its January meeting, the South 


Texas Section (G. 2. Gibbs) made an 


interesting ot by 


to 


survey its attendance 


company, giving particular credit 


the Texas Univ. and Alcoa engineers 
for travelling so far 

Monsanto 17 Maint. Engr 2 
Humble 12 Akoa 2 
Amoco 9 Petro-Tex 2 
Diamond 6 C&EN 
Hedrick 6 lummus 
Eastern States 5 Consultants 1 
Du Pont Ethyl! 
Refiner 4 Delhi 1 
Carbide 3. Mathieson 
U-Tex 2 Delta 
Rice 2 Texaco 1 
1BM 2 Processors, Inc 1 
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1D apratio® 


made to 
measure 


Every item in the Diamond D 
Bive Line will measure with maxi- 
mum accuracy and uniformity. The 
gradvations are colibrated with ex- 
treme care and the etching is deep 
and clear to afford maximum read- 


ability, 


The pigment in the Diamond 
D Bive Line is heat-fused into the 
graduations and is impervious to 
practically every chemical. 

The Diamond D Bive Line 
is annealed in electrically-con- 
trolled lehrs to relieve internal 
strain and each piece is double 
tested to rigid standards. When 
you need laborctory glassware 
17-A which describes SK's line with built-in accuracy ond uni- 
of pumps. Or, acquaint us formity, specify the Diamond D 
with your problem. We'll help. Blue Line. 


Schule and Koerling 


COMPANY 
MANUFACTURING ENGINEERS 
2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA 
for | Meat Traester Gear Pumps Ase 


An SK Steam Jacketed Gear 
Pump can restore that old 
equanimity —keep the bross 
happy ond you smiling. 


Engineers and production 
men in many varied industries 
are using SK Steam Jacketed 
Herringbone Gear Pumps to 
handle viscous materials of 
many types—heovy fuel oils, 
asphalt, vegetable shorten- 
ing, give, and others. 


Toke a tip from these folks 
Send for a copy of Bulletin 


Send for FREE brochure today. 


DOERR 
GLASS COMPANY 


VINELAND, 4. 


jet Apparatus | Rotameters & Flow | Valves 


FOR EFFECTIVE SPRAYING 
AT 


remember final control is 
the SPRA Y NOZZLE you use! 


In design. ..choose the Spray Nozzles that give you prop- 
er performance, with exact prey pattern, impact, spray 
angle and capacity. In appheation ... be sure the noz- 
zles as supphed are produced to close tolerances. Metal- 
lurgically, make certain the spray nozzles fit your use. 


INDICATOR 
For All Bulk 


Materials 
signals change ia level; 


automatically starts 
and stops filling and 
emptying equipment. 


THE BIN-DICATOR CO. 


13946-H Kercheval Detroit 15, Mich 


With Spraying Systems you can be sure of apray noz- 
zles to meet all three requirements. Let 
Spraying Systems Co. recommend Spray 
Nozzles to meet your herst. 


YOUR GUIDE TO SPRAY NOZZLE SELECTION 
Spraying Systems Co. Catalog No. 24... 
48 pages, with complete performance data. 
Write for your free copy. 


SPRAYING SYSTEMS CO. 


3284 RANDOLPH STREET BELLWOOD, KLUNOIS 
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PRESSURE 
“FUSES” 


FOOL PROOF 
ASSEMBLY 


IMMEDIATE 
DELIVERY 


ACCURACY TO 


SIZES FROM 


PRESSURES FROM 100—40,000 PSI 


316 $.5. STANDARD MATERIAL 
HIGH PRESSURE, ERMETO AND 
P'PE CONNECTIONS AVAILABLE 


FOR BULLETIN PF 


PRESSURE 
PRODUCTS 
INDUSTRIES 


INCORPORATED 
HATBORO, PENNA. 
DESIGN, MANUFACTURE*& 
INSTALLATION 
OF PRESSURE EQUIPMENT 
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FROM LOCAL SECTIONS 


(Continued from page 112) 


| Future Engineers—Where From? 


interest of 
particularly 


the 
school students in science, 
in chemical engineering, the Alton- 
Wood River Section (M. W. Stacy) 
an essay contest on “What 
Profession Offers Me 
Career.” Limited to seniors in 
high the contest has 
a $100 savings bond as first prize, $25 
bonds as prizes for the best essay in 
the remaining The prizes 
were made possible by 9 process com- 
area. 

Attacking the same problem, the 
Western New York Section has come 
| up with its own plan to interest high 

school seniors in chemical engineering. 

It will arrange for speakers and coun- 

sellors to present engineering’s picture 

on the high school’s Career Day, is 
| inviting any and all high 
dents to join it in its field trips. 

On another tack, the Student Chap- 
ter at Clemson decided to learn about 
the world of engineering outside by 
inviting back 7 of its 
| ates in the field to tell present students 


lo stimulate 


IS Sponsoring 
The 


as a 


Chemical 


7 local schools, 


six schools. 


| panies in the 


school 


recent 


graduate 
education 


first industrial job, what the 
| thinks of his undergraduate 
Plans are being made to make 


an annual affair. 


| today 
this 


pi oi Dust 


recent 
York) 
At St. 
Chem- 
and 
elas- 


Plastics the subject at 
meetings of the St. Louis (2. 
New Haven Sections. 

R. H. Kittne:, Mobay 
described the formulation 
application of polyurethanes 
and rigid forms, surface 
elastomers, and 
detailed talk 


were 


and 

Louis, 
| ical, 
as 
coatings, 
plastics, 
with a 


| tic 

adhesives, 

illustrated his 
| motion picture 
| ufacture. In New Haven it was A. A 
Miller, Electric, presenting 
the major characteristics and sources 
of ionizing some principles 
of radiation chemistry, as background 
for the radiation’s effect 
on polymers. Emphasizing polyethylene, 
Miller discussed physical and chemical 
changes due to ionizing radiation, radia- 
tion stability, crosslinking, and degrada- 
tion, 


General 
radiation, 


discussion of 


automobiles held the 
December meeting of 
Millard ) 
C. Bran- 
need 


Chemicals in 
spotlight at the 
the Rochester Section (/. F. 
where G. R. Norman and W. 
dow, Lubrizol Corp., stressed the 


(Continued on page 121) 
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News of the Field | 


high | 


stu- | 


gradu- | 


just what a graduate encounters on his | 


on urethane foam man- | 


C. E. P. 
Monograph 


| 
| 1. Reaction Kinetics by Olaf A. 
| 


(74 pages; $2.25 to members, 
$3.00 to senmembers) 
2. Atomization and Spray Dry- 


ing by W. R. Marshall, Jr. 


(122 pages; $3.25 to members, 
$4.25 to nonmembers) 


and Symposium 


Series 
Ultrasonics—two 


sym 
(87 pages; $2.00 te members; 
$2.75 to nonmembers) 


Phase-Equilibria — Pittsburgh 


and Houston 
(138 pages; $3.75 to members, 
$4.75 te nonmembers) 


Phase-Equilibria—Minne- 

apolis and Columbus 
(122 pages; $3.75 to members, 
$4.75 te nonmembers) 


Reaction Kinetics and Trans- 


fer Processes 
(125 pages; $3.75 to members, 
$4.75 to nonmembers) 
Heat Transfer—Atlantic City 
(162 pages; amy te members, 
$4.25 to nonmembers) 


Phase-Equilibria — Collected 
Research Papers for 1953 


(113 pages; $3.25 to members, 
$4.25 to nonmembers) 
ied Thermodynamics 
(163 pages; $3.25 to members, 
$4.25 to nonmembers) 
Communications 
(57 pages; $1.00 to members, 
$1.50 to nonmembers) 
Heat Transfer — Research 


Studies for 1954 


(67 pages; $1.50 to members, 
$2.25 to nonmembers) 


Collected Research Papers— 
for Spring 1954 


(142 pages; $3.25 to members, 
$4.25 to nonmembers) 


Nuclear Engineering—Part | 
(280 pages; $3.25 to members, 
$4.25 to nonmembers) 
Nuclear Engineering—Part II 
(259 pages; $3.25 to members, 
$4.25 to nonmembers) 
Nuclear Engineering—Part Ill 
(274 pages; $3.25 to members, 
$4.25 to nonmembers) 

lon Exchange 
(121 pages; $3.25 to members, 
$4.25 to nonmembers) 


Mineral Engineering 


Techniques 
(96 pages; $2.50 to members, 
$3.75 to nonmembers) 


Mass Transfer—Transport 
Properties 


(128 


$3.25 to members, 
.25 to nonmembers) 


Heat Transfer—St. Louis 
(1098 pages; $3.25 to members, 
$4.25 to nonmembers) 
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CLASSIFIED SECTION 


Address Replies to Box Number Core of CHEMICAL ENGINEERING PROGRESS 


SITUATIONS OPEN 


CHEMICAL 
ENGINEER 


Research and development de- 
partment of a Major Oil Co. 
located in Orange County in 
Southern California, has an im- 
mediate position available for 
an engineer with 2-4 years’ ex- 
perience in petroleum or chem- 
ical process design. Excellent 
opportunity for a permanent 
position in a new and expand- 
ing organization performing 
work on design and develop- 
ment of petroleum and petro- 
chemical processes. 


Submit letter résumé of personal 
data, education, experience and 
salary requirements. All inquiries 
will be promptly and 
held confidential. Address reply to 
Employment Section of 


RICHFIELD OIL CORP. 
555 South Flower Street 
los Angeles, California 


considered 


PROCESS ENGINEERS 


CAREER OPPORTUNITIES IN 
SOUTHERN CALIFORNIA 


for men with a minimum of five yeors’ 
PROCESS DESIGN for 
Petroleum or Chemical plants. 
OFFERING MAXIMUM 
OPPORTUNITIES FOR: 


Utilization & recognition of individual 
initiative & ability. 


experience in 


Broad responsibilities rather than narrow 
specialization 


Experience with a wide range of proc- 
esses. 


LIBERAL SALARY RANGES, PROFIT 
SHARING, TOP BENEFITS, & IDEAL 
WORKING CONDITIONS 


Submit résumé of training & experience to; 


THE 
FLUOR CORP. 
ENGINEERS CONSTRUCTORS 


2500 S. Atlantic Blvd. 
Los Angeles 22, Calif 
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LIKE PROBLEMS? 


Recent chemical engineering graduates 


wanted for new and expanding 


This work 


new 


our 
pilot laboratory in Boston 


comprises development of prod 
processes in the field of 
We offer 


opportunities for growth to 


ucts and 


plastics technology chal 


lenging 
ideas and 


young with 


If that 


men initiative 


description fits you, write to 


Box 4-3. 


EXCEPTIONAL OPPORTUNITY 


Large eastern chemical industrial con 
cern 
New York for process design engineers 
with BS of 
electrical, of 
Responsibilities 
knowledge to translate pilot plant and 


pro« ree 
engineers with rectifier experience help 


perience 
and opportunity above average 
Your 
Include age 
salary 


know of 


FOR 
Process Design Engineers 


has openings at Niagara Falls 


chemical, | 


M.S 


mechanical 


degree in 
engineering 


will involve suffictent 


development information into 


scale plant design Electrical 


five industrial ex 


Excellent 


Preter years 


facilities, salary 
held confidential 


experience and 


reply will be 
education 
employers 


Bex 56-5 


requirement Our 


this ad 


Chemical Engineering Progress 


PROCESS ENGINEER 


Prominent engineering firm engaged 


looking for a chemical engineer with substantial process design experience (3-5 
minimum) and ability to lead and coordinate 
includes flow sheet formulations, process calculations 
etc. Experience in high pressure synthesis 
We went someone who can handle broad range engineering assignments and important ] 
personal responsibility with distinct opportunities for individual recognition 
calls for a sound combination of imagination and practical intelligence 


this is @ good opportunity in an aggressive organization 


chemical industry for over 50 years 


VULCAN ENGINEERING DIVISION 
The Vulcan Copper & Supply Company 


120 Sycamore Street 


CHEMICAL PROCESS DEVELOPMENT 
EXPERT 


including administrative duties, with real opportunity 
at a high level for the man whe hes the following background 


A permanent responsible positi 


1. Experienced in estimating end economic evaluation, process development and 


process design of complete complex large-scale continuous organi 


processes, from basic data 


2. High 


chemical process development 


intelligence, and 


3. Experience in chemical plant 


feeling for what is commercially possible 


4. Imagination and flexibility of viewpoint, with inventive turn of mind 


5. Not less than eight 
of successful accomplishment 


years 


6. Good education as a chemical engineer, preferably with an advanced degree 


The properly qualified man can accelerate his professional and financial progress, acquire 


insight of 
and competition among processes 


chemical 


solvent 


Downtown Cincinnati location 


theoretical 


operations 


progressive experience in foregoing with record 


sufficient to 


} 


plant design and construction is 


5 years 
Work 


theoretical evaluations, 


of other process engineers 
cost studies 
recovery or related fields. helpful ] 
This position 
In every respect 
been 


which has serving the 


Reply to 5. M. Hunter 


Cincinnati 2, Ohio » 


chemical 


and practical nature into 


have acquired full 


higher status, and have stimulating 9 
company in Metropolitan New York 


to President </o Bex 2-3. 


s by 
This position hes been discussed with eligible 
personnel in ovr Company. Please reply fully, in confidence, marking envelope “Personal,” 


established but growing 
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NOW OFFERS 
SIGN ENGINEERS 


a continuous flow of 


Diversitied, Original Assignments 


New products with new problems are continually under development at DU PONT 
it is our Design Engineers who find successful solutions for the commercial production 
of these products. Assignments are stimulating, different, difficult—not repetitive. 


If you are a talented graduate engineer with four or more years’ design experience, 
DU PONT has opportunity for you, Consider this vital fact—our policy is promotion 


from within, 


Apply today to fill one of the 
immediate openings for 

PROCESS AND EQUIPMENT 
DESIGNER-ENGINEER 


Successful applicants will be cap 
able, either now or with training, 
of translating research data into 
workable equipment and process 
designs. Will enjoy and have 
ability to work as a part of an 
engineering design team. Will be 
capable of handling field design 
problems which will involve work 
ing with shop or construction 
people, Experience in the design 
of processes or process equipment 
for chemieal, petroleum, food proe 
essing and allied industries, knowl 
edge of ASME Code For Untfired 
l’ressure Vessels, and shop fabrics 
tion or piping design practice is 
helpful but not esrential, 


Applicants selected will make in 
dependent analysis, exercise indi 
vidual judgment and coordinate 
the work of others while engineer 
ing and designing process equip 
ment including tanks, vessels, dis 
tillation columns and machines 
Equipment arrangements and pip 
ing work will also be included. 
Assignments are challenging and 
ereative with full reeognition for 
achievement, 


INSTRUMENT DESIGNER-ENGINEER 


Experience in the application and installation of instru 
ments for the control of chemical processes is required. 
Design experience should be in pneumatic and electronic 
instrumentation for the measurement and control of 
process variables, including layout of complex graphic 
type panels. 

Successful applicants will design and engineer systems 
as outlined, giving consideration to economic installation 
and maintenance features. He will also assist in the 
development of control diagrams, prepare installation 
layouts and detailed hook-ups for unique application, 
write specifications and assist construction personne! in 
installation problems, 


POWER DESIGNER-ENGINEER 


Experience in the design of industrial plant facilities 
required to supply utility services to chemical processes 
is desired. Applicable experience should be in steam 
generation and distribution, water supply and treatment, 
refrigeration, fire protection, outside pipe lines, process 


waste disposal and industrial furnaces. 


Successful applicants will design and engineer a variety 
of the above mentioned facilities as are required by new 
or existing chemical processes. Work will involve not 
only economic installations, but also the challenge of 
meeting special requirements in connection with process 
problems. 


INTERVIEWS IN NEW ORLEANS 
May 6, 7, 8, 9 (Sun.-Mon.-Tuves.-Wed.) 


For appointment, please call 
Mr. J. C. Costello, Jr., MAgnolia 2371 


you may send complete résumé, including 
of education and experience to 


Mr. T. J. Donovan 


hngineering Department 


E. |. du Pont de Nemours & Co., 


Wilmington 98, Delaware 


details 


vu 5 eat orf 


Better Things for Better Living 
Inc. through Chemistry 
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Development and 
A pplication 


Engineers 


Major multi-plant chemical com 
pany needs several young chem- 
ical engineers, age to 35, who are 
interested in working in broadly 
diversified areas of engineering 
development and application. Prin 
cipal duties include aiding plant 
operating, technical, and research 
personnel in problems requiring 
technical foresight and know-how 
for solution. Salaries attractive 
Rate of advancement dependent 
only on engineer's own perform- 
ance, demonstrated ability, and 


productive ambition 


Please submit detailed 
résumé, IN COMPLETI 
CONFIDENCE to 


tox 3-3 


AN UNUSUAL OPPORTUNITY 
FOR A CAREER IN TECHNICAL 
SELLING 


Rapidly growing, large chemical com- 
pany in the east has openings for four 
graduates with engineering degrees for 
sales development, technical service and 
highly technical sales work dealing with 
a new basic industrial material of 
demonstrated importance Good tect 
nical men with selling aptitude, vision 
and plenty of vigor are needed to 
achieve the very large growth potential 


of this product. They will grow with it 


Start work as a member of a small team 
having charge of all phases of marketing 
the product. Coordinating technical pro 
grams, cooperative technical work with 
customers, technical promotion work 
and selling may all be involved. Train 
ing will be broad and the experience 
gained could lead ultimately to any of 
a variety of excellent career oppor 


tunities 


Replies held confidential. Please send 
complete résumé including salary ex- 
pected and details of education and ex 


perience 


Box 6-3. 


Vol. 52, No. 3 


CHIEF ENGINEER 


Major National and International 
Manufacturers of Lead-Acid Storage Batteries 


This exceptional opportunity is available to a man 
between 30 and 45. He will be a mature-minded, 
executive type individual with an E.E. or Ch.E. 
degree — or both — and at least five years’ admin- 
istrative experience as head of or assistant in a 
large electrochemical organization. 


Duties will include administration of Battery Engi- 
neering Division, direction of product development 
and research and supervision of battery engineer- 
ing staff. He will also be responsible for setting 
up quality controls, and coordination of customer 
engineering contacts. 


ASSISTANT 
CHIEF ENGINEER 


Another attractive position calling for executive 
qualifications. Applicant should have chemical 
engineering background with either an E.E. or Ch.E. 
degree—or both—plus four years’ minimum experi- 
ence working with storage batteries, or electro 
chemical or similar projects. 


The man selected will have administrative duties, 
and will coordinate product development and 
research as directed by the Chief Engineer. 


Both of these positions offer unlimited oppor- 
tunities in one of the nation’s largest inter- 
nationally known manufacturers of batteries, 
and leaders in American industry for nearly 
a half century. The salaries are commensurate 
with these high-level positions. 


REPLY TO 


Chemical Engineering Progress Box No. *-3 


Chemical Engineering Progress 
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PONT) 


NOW OFFE 


The Engineering Service Division of du Pont’s Engineering Department provides other units 


of the company with consulting service and 


CAREERS 

with Responsibility — 
Challenge — 
Recognition 


assistance in increasing capacity and 


yield, in reducing investment and operating costs, and in improving product quality and plant 
efficiency, Long range eareer positions are immediately available in this division to qualified 
graduate engincers experienced in these specialized technical areas: 


PETROCHEMICAL PROCESS 
& EQUIPMENT 


Successful applicant will analyze existing and proposed 
chemical processes for utilization of petroleum pro- 
cessing equipment and methods for obtaining greater 
yield and lower equipment investment, particularly 
with respect to hydrocarbon processes. Typical opera- 
tions to be evaluated include solid fluidization, adsorp- 
tion, reforming, and catalysis. This requires broad 
familiarity with equipment such as hypersorbers, dis- 
tillation columns, cracking furnaces, low temperature 
refrigeration systems, and compressors. Other duties 
include trouble-shooting and economic evaluation of 
alternative processes and equipment. 


HEAT TRANSFER 


Duties include: trouble-shooting on equipment, such 
as pipe line reactors, fluidized solids reactors, and 
film driers, where heat transfer is one controlling 
factor; selection of equipment, such as heat exchang- 
ers, evaporators, furnaces, and driers; evaluation of 
equipment to determine optimum alternatives; and 
theoretical analysis of problems in heat transfer in 
proposed equipment for new applications. Other typical 
neat transfer problems encountered involve reboilers, 
inert gas generators, direct fired production furnaces, 
and indirect fired retorts. 


DRYING 


Most desirable qualifications include: substantial ex- 
perience in the field of drying; a broad knowledge of 
mechanical drying equipment and their applications; 
and basic understanding of auxiliary equipment, such 
4s pumps, ejectors, etc. Familiarity with heat transfer, 
fluid flow, thermodynamics, and the mechanics of par- 
ticulate solids is desirable. The successful applicant 
will be called on to develop unorthodox and unusual 
solutions to practical problems in drying particulate 
solids and sheet and fibrous materials. 


FLUID FLOW 


This position will require extensive experience with 
very complex fluid flow problems, such as are encoun- 
tered in the following types of equipment: distillation, 
dust collecting, filtration, grinding, drying, materials 
handling, absorption-extraction, and agitation and mix- 
ing. Successful applicant will develop specialized 
equipment such as jet reactors, jet compressors, jet 
absorbers, and pipe line reactors, and provide technical 
advice on fluid flow problems involved in handling 
slurries, plastics, highly viscous polymers, dispersion, 
and semi-solids. 


DISTILLATION 


This engineer will encounter problems of improvement 
in efficiency and increase in capacity of absorption, 
extraction, and distillation equipment, prescribing as 
necessary the modification of equipment in existing 
processes. Duties include: equipment specification for 
new processes and products; interpretation of data 
involving equilibria, using these data to develop equip- 
ment and to recommend operating conditions and 
methods of control; start-up assistance for new facili- 
ties; and trouble-shooting on operating difficulties. 


This position requires extensive k ledge of fine 
particle technology and broad experience with size 
reduction operations and equipment. The successful 
applicant will be called on to provide competent tech- 
nical advice on; grinding in liquid media, dust collec- 
tion and screening, size classification, equipment 
evaluation and selection, modification of existing 
quip t for unusual and special grinding problems, 
and handling of finely ground materials. Problems en- 
countered will provide opportunity for developing new 
concepts and extending the known technology 


INTERVIEWS IN NEW ORLEANS 
May 6-7-8-9 (Sun-Mon-Tues-Wed) 


For appointment, please call 


Mr. J. C. Costello, Jr. MAgnolia 2371 


Or you may send complete résumé, including details 
of education and experience, to 


Mr. J. C. Costello, Jr. 


Engineering Department 
vs. eat orf 


Better Things for Better Living 
through Chemistry 


E. |. du Pont de Nemours & Co., Inc. * Wilmington 98, Delaware 
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| CHEMICAL ENGINEER — for challenge 


EXCEPTIONAL HEAT TRANSFER ENGINEERS j ing pesition in Newark, New Jereey 
ENGINEERING | plant of national organization. Initial 
rroject ovement of existing 


With one to five years’ experience in | pr ie =6ilmpr 

OPPORTUNITY process heat transfer or process design | organic chemical manufacturing pro« 
The Liquid Carbonic Corporation has work {or equivalent) Position in | esses Need 3.6 years similar ex 
a position available for a project volves thermal and mechanical design perience and record of outstandin 
engineer who desires achievement and of heat exchange equipment. No board ability Starting salary $6,000.$6,00 
advancement with an expanding and work. One to locate in San Francisco range. Box 6.3 
aggressive leader in the chemical field. area, one for Elyria, Ohio office. Good ee eee . - 
This job can definitely lead to respon- starting salary Hospitalization and 
sibilities in management other benefits fully paid by company WANTED: CHEMICAL ENGINEER for re 


The position requires a graduate Please send résumé of pe nal data 
chemical engineer with five to ten past experience and desired starting 
salary to operation. BS. or M.S. degree. Experience 


years experience in process engineer- 


search and development work in pilot plant 


ing. equipment specifications a Chief Engineer desirable, but not essential. Age 21.26 
mentation, etc he man must e BROWN FINTUBE COMPANY Send complete résumé, education, expert 
a = maine a broad range of Elyria Ohic ence and salary requirement to Employment 
Please submit complete résumé, in- ie Manager Abbott Laboratories North 
cluding details of education and ex- Chicago, Illinois 


perience, salary requirements, and, if 
possible, a recent photograph. All 
replies will be treated with strict 
confidence and you will receive an 
immediate reply 


Personnel 


THE LIQUID CARBONIC CORPORATION EXCEPTIONAL 


3100 South Kedzie Avenue 


Chicago 23, Illinois OPPORTUNITIES 
for powe? 


WANTED: 
PROCESS ENGINEER 


Excellent career opportunity for young 
versatile chemical engineer with rapidly ENGINEERS 
expanding independent oil company 
Experience: 2-5 years’ process ex- 4 and SCIENTISTS af 
perience in manufacture of liquid 
organic chemicals; preference will be Tal NUCLEAR POWER 


given for styrene experience. 


Primary assignment: process duties on 
new multi-million dollar chemical plant 


scheduled for December completion. COMBUSTION ENGINEERING INC 


Please address complete résumé, aca- a leading firm in the utility and marine nuclear reactor field 
demic record salary requirements to: has immediate openings for permanent positions in nuclear 
reactor design, analysis, research and development for 


Manager of Manufacturing 
COSDEN PETROLEUM CORPORATION AERONAUTICAL ENGINEERS 


Big Spring, Texas CHEMICAL ENGINEERS 
MECHANICAL ENGINEERS 


For assignments in heat transfer, fluid flow, thermodynamics 


mechanical design, stress analysis and development of nuclear 
power plants 
NUCLEAR ENGINEERS 
CHEMICAL ENGINEERS For sesignments in reactor core and syestern design and 


analysis 


ELECTRICAL ENGINEERS 


Chemical plant, lecated in South 
Charleston, West Virginia, producing 


chlerine, caustic soda, carbon bisul 
phide and related organic and in For instrumentation a ntrol 
organk compounds has challenging REACTO PHYSICISTS 


openings tor 

PROCESS DEVELOPMENT ENGI- 
NEERS with up to eight years’ ex- 
perience in development, research or 
operating work to carry out studies to 
improve existing operations, design 
and assist in the start-up of new 
operations 


OPERATING SUPERVISORS for 


MATHEMATICIANS 


For theoretical and experimental analysie of problems in 


physics nuclear power reactors 


METALLURGIST 


For high level CAVE work 


responsible rotating shift supervision A major new reactor project has been undertaken +t Com 
in production areas Chemical engi bustion Engineering, with the recent award t the Atom 
neers or chemiste with one to four Energy Commission of a prime contract for design manu 
years’ experience preferred facture seeermb! snd test of «a mplete Nuclear Reactor 
Propulsion System lesignated as Submarine Reactor Small 
MAINTENAN NGIN wit 
: CE ENGINEERS ith Combustion Engineering will be the first mpany in the 
up to 15 years supervisory or staff , 
country to undertake the building of «4 navel reactor using ite 


experience in chemical plant mainten 
ance work 

PROJECT ENGINEERS with up to 
ten years experience in technical 
supervision of construction projects 
and process design necessary for the 
preparation of engineering drawings 
and in the direction of field installa 
thons 


wn sborators sand manulacturing facilities 


Must be U. S. Citizen. Replies treated 
confidentially. Submit complete resume 
liberal employee benefits 


PERSONNEL DEPARTMENT 
200 Madison Ave. (36 St), New York, 16, N. Y. 
Telephone: MU 9-4600, Ext, 335. 


(CJomBusTiON | SNGINEERING, INC. 


All applicants replying should have 
potential for promotion. Please send 
résume and salary requirements to 
WESTVACO CHLOR-ALKALI DIVISION 
Food Machinery and Chemical Corp. 
Drawer 6127 

South Charleston, West Virginia 
Attention: Department 6 
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DIRECTIONS FOR USE OF CLASSIFIED SECTION 
diversified experience with major chemical 
plastics company Process development, 
Advertisements in the Classified Section of Chemical Engineering Progress are payable in design, report writing, cst estimates 
advance at 10¢ « word, with a minimum of four lines accepted bes number counts as two styrene, vinyls. organics. Sift supervisor 
words Advertisements average about six words a« line. Members of the American Institute Honor societies, patents, papers Desire 
of Chemical Engineers in good standing are allowed one six-line Situation Wanted insertion sition with future within 50 miles New 
(about 36 words) tree of charge a year. Members may enter more than one insertion at half Gork City Box 20.3 
yao Prospective employers and employees in using the Classified Section of Chemical = 
ngineering Progress agree that all communications will be acknowledged; the service is made ‘ 
available J that quuaiiiten Boxed advertisements are available at $17 a column inch. Size CHEMICAL ENGINEER — 6 Ch ~ 1953 Age 
of type may be specified by advertiser. Anewers to advertisements should be addressed to 33. Pilot plant experience in development 
the box number, Classified Section, Chemical Engineering Progress, 25 Weet 45th Street, of synthetic organics, vitamins and steroids 
New York 36, N. Y Telephone COlumbus 5.7330. Advertisements for this section should be involving scale-up from lab to production 
in the editorial offices the 15th of the month preceding publication Desire position in process engineering 
Graduate work, veteran, married. Box 21-3 


bail J WANTED CHEMICAL ENGINEER with ex SALES MANAGEMENT. Ten years success 
i perience in contact sulphuric acid manu ful sales engineering and instrument ap 
Fe facturing for Michigan area, under thirty plication to the chemical industry Other 
& E N G 1 N E E R years of age; send photo, résumé of experience five years production super 
: a experience and salary expected. Box 7.3 vision of petrochemicals. Desire sales man 


National chemical manufacturer requires b: agement work for company ending equip 
a man with experience in chemical plant — CHEMICAL ENGINEER Recent graduate to ment to chemical, nuclear, or metallurgical 
train for position as thermal design engi industries. Box 22-3 


operation of with refrigeration and 
9 neer with established manufacturer of 


sower plant experience to assume posi- t t > 

Pp Pp Pp ese hea ransfer equipmen Position will CHEMICAL ENGINEER-—B.S. in ChE 1951. 

tion of plant superintendent after ap entail thermal and mechanical design of » 34. Eemesienes tn pilot lant super 

equipment. For Elyria, Ohio office ‘rite 

iving personal data to: Chief Engineer vision, process engineering in biologicals 

young man 25 to 35 years of age with end intube Company, Elyria, Ohio and munitions. Prefer North East area 

en dearee; however, men Desire work in production or development 

ng 9 gree; 4 Married, veteran. Box 23.3 

with less education will be considered 

Should have proven record of successful © CHEMICAL ENGINEER —-MS.ChE. PE.. age 

supervision and management Eight years experience in organic 

SITUATIONS WANTED lot plant and inorganic plant operations 
"resently supervisory level Desires re 


sponsible position in production or develop 


proximately one year of training. Prefer 


Please subiiit complete résumé with 
snap shot including education, experi 


ence and salary requirements. All re A.1.Ch.E. Members ment. Box 24 


plies will be treated with strict confi CHEMICAL ENGINEER interested in applied 
; dence. Box 27-3 CHEMICAL ENGINEERS. Light years’ ex mathematics and machine computation 
' perience process development, general pilot Se.D.; age 24; married. Twenty-one months 
relations enthusiasm, writing ability currently employed. Small company in Mid 
Supervisory experience. Ambitious to move west preferred. Box 25-3 
into management level. Box 10.3 


CHEMICAL ENGINEER RESEARCH-DEVELOPMENT ENGINEER — CHEMICAL ENGINEER—Ten years experi 
M.S.Ch.E 1949 Six ears’ experience in ence in development research and produc 
OR CHEMIST oon . ‘ y P tion in fine chemicals Tau Beta Pi Mu 
process and equipment development; project 

engineering; technical report writing; super Epsilon. Have mathematical mind and in 
vision Publications Desire res ronsible terest in economics of industry. Interested 
in process or in progressively managed company. Box 
Minimum four years production oa salary $7,600 Age 27, family, 26.3 

experience for key position as pro veteran. Box {1-3 


duction superintendent of new 
CHEMICAL ENGINEER--Age 31, family. 

Four years’ experience process development, 
of plant maintenance required fats and oils M.S.Ch.E., summer 1956 
Seeking experience leading to responsible 


Thompson Chemical Company sy in process design or development. | 
90 Mendon Avenue oreign or domestic. Box 12-3 FOR PROGRESS 
Pawtucket, Rhode Island 
DIRECTOR OF RESEARCH OR ADMINI. 
ASSISTANT position desired 
jroad experience in all phases of manu 
facturing industry Capable coordinator 
Can supply excellent references. Ph.D. in 


Chemical Engineering Age 384. Box 14.3 
through C.E.P. Classified Ads. 
CHEMICAL ENGINEER..M.S. Age 38, fifteen 


years experience in production, process i . 
design and supervision. Capable, effective 
and cost conscious Desire greater man 


agerial or technical responsibility. Mini Companies that need men of top- 
mum salary $15,000 Box 15.3 
notch quality should investigate 
Broad euportons e in pharmaceutical indus the pulling power of C.E.P. Classi- 
try including fermentation. Two years’ pilot 
plant, eight years’ production supervision fied Ads. 
new plant start-up, economics, process 
improvement, and safety Two years’ e 
development engineer Desires position 


offering opportunity in production, engi 
neering, or management. Box 16-3 Membership in the American In- 


TECHNICAL, SUPERVISOR.Chief engineer stitute of Chemical Engineers indi- 
or equivalent to organize or assume process : 
development, complete plant design and cates men of professional qual- 
project responsibilities From research 
through construction. Eighteen years’ in ity—men with the education and 
dustrial chemical engineering background 


Please outline situation. Box 17-3 experience needed for today’s 
important jobs in the chemical 
processing field. 


plastica plant. Working knowledge 


~ 
x 


SOUTHWEST 


Established chemical manufacturer 
has resp ible positions available in 
Development Laboratory adjoining 
plant in Southwest This Laboratory 
is now undertaking major program of 
plant improvement. Positions available 
include 


| CHEMICAL ENGINEER (Ph.D 
or equivalent) to assume re 
sponsibility for new plant pro 
jects 

2 PHYSICAL CHEMIST (Ph.D 
or equivalent) to lead funda 

mental laboratory investiga 

tions 

ANALYTICAL CHEMIST (M.S 


or equivalent) for technical ser 


vice work 


Please reply with résumé and salary 
requirements to Box 9-3. All replies 


be held fm CHEMICAL ENGINEER--B.ChE., 1951. Age 


26 Three years experience process im 
provement and trouble shooting, production 
in Applied Statistics Married veteran e 
ACADEMIC POSITION...Chemical engineer, Desires responsible and demanding posi 
age forty or younger, graduate degree, tion. Box 18.3 i 
active member A.LCh.E., to fill vacancy in eeds 
department of midwestern university for CHEMICAL ENGINEERING graduate student As an employer who n 
fall 1956 Research and consulting en- desires position in research, process de best use our classified section. 
couraged. Rank and salary depending on velopment or process instrumentation ° 
qualifications. Give full particulars, includ. Prefer location near school where graduate 
in personal data, training, experience, rogram could be continued part-time 
references, State salary requirements. In- 35.Ch.E., 1952; anticipate M.S. June 1956 
clude recent snapshot. Box 13.3 Age 25; married. Box 19.3 
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STEAM JET 
EJECTORS 
CONDENSERS 


VACUUM 
EQUIPMENT 


tat JET-VAC core. 
POND STREET 
WALTHAM, MASS. 


HYDRAULIC 
PRESSES 
2—New HPM — 1200-ton 
presses—15 openings size 
100” x 120”—temperature 
and pressure controls and re- 
corders—complete units with 
pumps—installed on founda- 
tion. Presses complete with 
American Manufacturing Co. 
automatic handling equip- 

ment—full automation. 


Cost approximately $750,000 
Sell at enormous sacrifice 


LOCATED 
FORD MOTOR COMPANY 
Detroit, Michigan 
Telephone: Luzon 1-4600, Extension 
3-920 


CHARLES J. Di CARLO 


News of the Field 


FROM LOCAL SECTIONS 
114) 


(Continued from page 


for lubrication additives in present «és 


engines and gears, and explained the 
chemical nature of these additives. It 
was autos again at the Southern Cali- 


fornia Section’s meeting in December 
P. Kyropoulis, Cal Tech 


increase in auto horsepower 


discussed the 


and what 


the petroleum industry has done to keep 


Piston engine horsepower 


450.500 


up with it 


is expected to increase to about 
h.p., and then turbine engines will prob 
ably take 
both 


certain 


There are problems in 
but tact 


overt 


types of engine one 1s 


economy fuel use 


Our engines not as eth 
be 


the 


be stressed. are 
they 


improvement 


cient could and a very 
small of 


all the automotive engines in the country 


as 
in elhcrency 
could provide enough fuel to run all the 
railroads and central power stations 

lurning to gas turbines themselves, 
L.. Eltinge, Standard Oj! ( Indiana), told 


the January meeting of the El Dorado 


Section (J). S. Thomas) that the two 
shaft turbine seems to have the inside 
track in application to the automotive 
field. Some advantage of the gas tur 
bine over present gasoline engines are 
1) more than 50% lighter with equal 
HP, 2) less maintenance, 3) cheaper 
fuel of lower octane without TEL, 
4) le ss noise and vibration 5) cleaner 
exhaust, Some disadvantages at pre 
ent 1) high cost to build. although 
mass production could help here, 2) 
slower throttling response, 3) sensitivity 
to temperature, 4) higher fuel use vd 
5) exhaust too hot When will we ee 
gas turbine autos’? Probably not before 
1970 to 75 
Corrosion-Resistant Masonry 

The unique subject of corrosion 
re tant masonry construction, and pre 
tre ed brick li ing in steel apparatu 
both ce velopments ot the Gcermat dur 
ing World War II, was presented by 
R. R. Pierce, Pennsalt, at the November 
meeting of the Louisville Section (/. 
ty youth, Je hile bri k otters good 
corrosion resistance, its use as a lining 
in steel process vessel ha vreat «aiff 
culties caused b tte eat trar 
mission and elongation betweet wick 
and steel, which will crack the lining 
Solution of the Germans was to com 


of lining 


press the brick during proces 

imposing a tensile stre on the sur 

rounding steel shell. The result is that 
the steel shell is alway im tension. the 
brick work under compression h 
t pre-stressed vesse! can be lined witl 
14-inch brick and stand “cold shock 


without harmful effect 


ing” 
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CORROSION-RESISTANT 


| 
Don't look no specify CLEVELAND Wire 
Screens for YOUR next installation 
Available in all corrosion resistant metals and 
alloys, such as 
Steintess Steel 
Monel 
i kel 
Sitver 
Copper Alloys 
CLEVELAND Wire Screens are de 
signed for longer life and better 
service 
Woven to individual specificatior for every 
purpose in any size of dimensior suct as 
Vibrating Screer Sect ‘ Filter Seqments 
Strainer Elements, Centrifuges 
we cuSTOM BUILD 

Filter Segments & Strainer Elenients to your 

ndividual needs n all commercial metals 
and alloys 

Easy to order—send us your requirements. 
| y 


STRAINERS AND FILTERS 


custom 

C ond 

tod te needs 
Avedette in scammer 


mately 


| Write for Bulletin 
6,7,and8 


ZVELAND 


| 


WIRE CLOTH & MFG. Co. 
| 3573 East 78th Street, Cleveland 5, Ohic 
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| 
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KEEPING UP WITH 
JET AIRPLANES? 


Some of the same type of engineering development work, which produced 
jet airplanes and such sensational progress in the aviation industry, has 
been done on various types of stationary jets. While results are not as spec- 
tacular, improvements have been even greater percentage-wise in some 
smaller industries. 


For example, the jet heater, working at very high velocity, possibly on 
corrosive liquids, will cost a very small fraction of the price of a surface 
heater. When designed properly, the heater can also raise the pressure of 
the liquid substantially and completely eliminate one or more pumps, which 
¢an be quite expensive if made from special materials. 


A jet absorber is another good example. In some cases, a unit the approxi- 
mate size of a man’s arm can take the place of an absorption tower 3 feet 
in diameter and 10 or 12 feet high, with tremendous savings in first cost and 
no increase in operating cost. The absorber can literally supersaturate a 
liquid with a gas by discharging at a higher pressure than desired. Equili- 
brium is then established by reducing the pressure and liberating some gas, 
leaving a completely saturated solution at any desired pressure within 
certain ranges. 


Of course, progress has also been made in efficiency and dependability of 
the best known application of industrial jets, which is steam jet vacuum 


equipment and vacuum refrigeration. Information on any of this type of 
equipment is available on request. 


EVACTOR Steam Jet air pumps, Boosters and 
Thermocompressors 


CHILL-VACTOR Refrigerating Equipment 
CONDENSERS, Surface, Jet and Barometric 
AQUA-VACTORS, Water Jet Vacuum Pumps 
JET MIXERS, Absorbers and Heaters 
JET FUME SCRUBBERS 

JET PUMPS and Special Jets 


Croll-Reynolda 00, 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John St., New York 38, N. Y. 


CHILL-VACTOR Units * EVACTOR Steam Jets * Condensing Equipment 
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HY News & Notes: Some history may not 
be amiss at this time concerning the pur- 
poses of this column . It is to give seiiiiees 
yarey the important news of Council actions, 
-L.Ch.E. policy, & current activities of members 
& local sections which may help to achieve the 
constitutional purposes of A.LCh.E.: “the ad- 
vancement of Chemical Engineering in theory & 
practice’ . . . This page is dedicated to com- 
munication, & in recent months its format & 
style have been altered . . . | hope that members 
will tell me how they like the change .. . 
Future columns will begin with a brief discus- 
sion of some phase of A.1.Ch.E. life (this month 
a few words about meetings) ... The last part 
will be news: one- or two-sentence reports of 
events... Should anyone want to know more, 
| hope that he will send me a post card mention- 
ing what he wants to know, & a complete expla- 
nation will be forthcoming ... About A.LCh.E. 
Meetings: I assume that every member knows 
that we have four meetings a year & that the 
Program Committee tries to follow a specific 
pattern... The Annual meeting is by Consti- 
tutional decree held in either November or 
December . This is the big meeting—more 
members attend, & events include awards to 
outstanding chemical engineers, various lectures, 
a whole complement of committee meetings, 
plus a well-known speaker at the banquet 
Added to this are three additional gatherings 
of the clan, our former Regional, now called 
National, meetings . . . These are deliberately 
planned geographically . The purpose is to 
enable all members, no matter where they are 
situated, to attend at least one meeting .. . to 
make it impossible for a chemical engineer not 
to have an opportunity to enjoy the fine pro- 
grams put on by his fellow professionals . . 
Of the three National meetings each year, one 
is a so-called “resort” type, held at some com- 
fortable spa or club. . . . It has been found that 
all in all this kind of relaxed, informal gather- 
ing is as efhcient as any other kind in imparting 
information, is as cheap as or cheaper than one 
in a metropolitan hotel, & achieves even better 
the happy objective of widening acquaintance. 
.. . Nuclear Meeting: Now one more meeting 
has been added—an annual nuclear meeting. 
The A.LCh.E. has, happily, been justified in 
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the investment made in the Cleveland nuclear 
meeting held by all the engineering groups. .. . 
This was sponsored by Engineers Joint Council, 
and A.LCh.E. was able to recover the money 
it had put into programs & preprints. 


There are more changes . . . Owing to a conflict 
in dates with a trade association show in the 
nuclear field & more important, to an emerging 
pattern of cooperation in the nuclear field among 
the five basic engineering societies, the meeting 
of & exposition by the A.I.Ch.E. & its Nuclear 
Engineering Division will probably be held in 
Philadelphia the week of March 11 through 15, 
1957, along with meetings of the four other engi- 
neering groups, instead of September 30-October 
6, 1956, as originally announced. . . . A.L.Ch.E. 
invited other societies, & they have all accepted, 
in principle, the sharing of income from the ex- 
position to be held at the Nuclear Congress 
All this, it is planned, will be under 
the sponsorship of E.].C., & the management 
& underwriting of the Congress will rotate 
among the engineering societies. .. . This marks 
an important step in intersociety Cooperation, 
& the groups involved are able to explore the 
technology, the science, the management, & the 
economics of the whole nuclear field. 
Registration fee increase was decided upon by 
Council . . . Under study for more than a year, 
registration fees at meetings were increased by 
$2 for Members, Affiliates, and nonmember 
chemical engineers and by $1 for Associate 
Members. . . . Council appointed special com- 
mittee, chairmaned by a new Council member, 
D. F. Othmer of Brooklyn Polytechnic Insti- 
tute, to study reasons why new graduates do 
or do not join the A.LCh.E. Purpose is 
to determine what particularly influences the 
decision to join or what, in particular, pre- 
vents association with A.LCh.E. . . . Study will 
reveal valuable data for the future of A.I.Ch.E. 
and, more importantly, for the future of 
many young men yet to be graduated from 
engineering schools Numbers 54 and 55: 
Welcome is extended to Memphis and to Idaho 
Falls as local sections of the A.L.Ch.E. . . . our 
fifty-fourth section had its petition approved by 
Council at the January meeting, and the fifty- 
fifth at the Los Angeles Meeting. 
F.J.V.A. 


March, 1956 


: 
> 


Dependability for 


Exclusive Milton Roy 
STEP-VALVE LIQUID END 


Double ball checks, sloping 
passages and absence of air 
pockets assure highest pos- 
sible volumetric efficiency 
Should a solid particle lodge 
under one suction ball, for 
example, second suction ball 
will seat on discharge stroke, 
thereby preventing fluid from 
being pumped into suction 
piping. 


Engineering Representatives in the United Stotes, Canada, Mexico, Europe, Avia, Sowth America and 


Standard Milton Roy motor-driven 
controlled volume pump. 


e Wear on all moving parts minimized by close 
tolerance machining of cross-head, pump frames 
and liquid end parts. ¢ Excessive pocking weor 
avoided by large length-to-diameter ratio of 
cross-head which fully supports plunger. « Long 
service life under shock and oscillating loads 
assured by generously-sized reducer and con- 
necting rod bearings. 


metering process additives 


_— Roy dependability means long service life in 
your controlled volume pump... minimum mainte- 
nance .. . lower operating cost. 


Here's why. Designed-in dependability is the result of ex- 

treme care in the sizing of motor horsepower, reducer 

torque and overhung load capacity. Reducer, motor and 

pump mounting pads on a rigid, webbed base are precision 

machined to assure perfect alignment of the entire oasembly 
and of all moving parts. 


Specify Milton Roy... your guarantee of dependability 
in controlled volume pumps and complete chemical feed 
systems. A practical solution to your metering problem will 
be found in one of the following bulletins. Write for your 
copy today 

Bulletin 455 “Controlled Volume Pumps in Paper Making.” 


Bulletin 953 “Controlled Volume Pumps in Industrial 
Water Treating.” 

Bulletin 1253 “Controlled Volume Pumps in Process In 
strumentation.” 

Milton Roy Company, Manufacturing Engineers, 1300 Kast 
Mermaid Lane, Philadelphia 18, Pa 
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How Eli Lilly minimizes risk 


on large-scale mixing operation 


Mixing fluids in a big way? Then you 
know how vital it is to be sure about 
results, before you invest. 

Eli Lilly’s engineers are sure. After 
months of investigation, they selected 
these twelve 200-HP LIGHTNIN Mixers 
to speed up fermentation of erythro- 

7 mycin, a wide-range antibiotic, in 
tanks of 12,000-gallon to 15,000- 
gallon capacity. 

The mixers have performed satisfac- 
torily, as expected, since their instal- 

lation in 1952. 


No guesswork 


You can be sure, too. Whatever the 
mixing operation, with LIGHTNINs you 
can count on getting the one just-right 
balance of fluid flow and fluid shear 
that gives you the results you want, 
with minimum cost. 


Get these helpful facts on 
MIXING: cost-cutting ideas on 
mixer selection; best type of 
vessel; installation and operating 
hints; full description of LIGHTNIN 
Mixers. Free—no obligation. Just 
check data you wont, tear out 
and mail to us today with your 
name and company address. 


(LD 8-102 Top Entering Mixers 
(turbine and paddle types) 


() 8-103 Top Entering Mixers 
(propeller types) 


() 8-104 Side Entering Mixers 


(J 8-107 Mixing Data Sheet 


This is because MIxco engineers are 
uniquely equipped to pilot-plant your 
operation, using standard calibrated 
mixing impellers with /ully-known 
power characteristics. 

There’s no guesswork. Scale-up is 
accurate. Every LIGHTNIN Mixer is 
guaranteed, unconditionally, to do the 
job for which it is recommended. 

That's just one reason—and a power- 
ful one—why chemical and pharma- 
ceutical leaders, such as Eli Lilly, more 
than ever, are standardizing on LiGurt- 
NIN Mixers for every fluid mixing 
operation. 

Want to know, specifically, how you 
can be sure of optimum fluid mixing? 
Your LIGHTNIN Mixer representative 
will be glad to show you. His name is 
in your copy of Chemical Engineering 
Catalog. Why not phone him today? 


(CD 8-108 Portable Mixers 
(electric and air driven) 


(complete line) 


8-111 UGHTNIN Rotary 
Mechanical Seals 


MIXING EQUIPMENT Co., Inc., 199-c Mt. Read Bivd., Rochester II, N.Y. 
in Canada: Greey Mixing Equipment, Ltd, 100 Miranda Ave., Toronto 10, Ont. 


FERMENTATION at Eli Lilly and Company, ind 
erythromycin at high rotes. Twelve 200-HP turbine-type LIGHTNIN 
Mixers achieve maximum gas-liquid contacting effectiveness in 
antibiotic broth. You con get LIGHTNINs like these, in hundreds of 
power-speed combinations, sizes | to 500 HP, for open or closed tanks, 


8-109 Condensed Catalog 


8-112 Laboratory Mixers 


polis, produces 


USING SPECIAL TANKS? You con get 
UGHTNIN Mixers to fit them. Propeller-type 
units like these, for open or closed tanks, 
come in 30 models; sizes 4 to 3 HP. 


MECHANIZE your fivid mixing, at low cost, 
with LIGHTNIN Portable Mixers. Get thor- 
ough, uniform mixing in any open vessel. 
Sizes Ve to 3 HP; 30 models. 


NM1xers-- 


MIXCO fluid mixing specialists 
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